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` SILVERADO. TI 
WITH 4-WHEEL DISC 
STANDARD ON 


rH = | R U CK says: Stop and read it road. Bigger brakes mean more stopping 
again. The Truck is the only pickup that makes power. And more brake pad life — up to four 
4-wheel disc/antilock brakes standard on every times the life span of our previous model. 
model. No deletions. No exceptions. No other Just when you thought these brakes 
pickup can offer you this kind of security. couldn't be any better, along comes Dynamic 
Try this on for size: The Truck has bigger Rear Proportioning (DRP). Housed in a small 
brakes than any other half-ton pickup on the computer chip, DRP recognizes rear-brake 


All claims exclude other GM products. “Dependability based on longevity. 1981-1997 full-line light-duty truck company registrations. Excludes other GM divisions. < 1998 GM Corp. Buckle up, America! 
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lockup and regulates the pressure applied 
to the rear brakes. DRP optimizes traction 
and relieves the load on the front brakes. 
Proof positive that the new Silverado isn't 
just any truck. It's The Truck. From Chevy: 
The most dependable, longest-lasting trucks 
on the road: 


/ANTILOCK BRAKES 
EVERY MODEL. 
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BUILT FOR YOU 


$2,199 - #100 mail-in rebate** 


s2,099......... 


• Intel® Pentium® Il Processor, 450 MHz 

* 13.5 GB UltraDMA Hard Drive' 

* 128 MB SyncDRAM expandable to 384 MB 
* 32X Max CD-ROM Drive" 

* 56K ITU v.90 Modem” 

* 2X AGP Graphics w/8 MB SGRAM 

* 10 Mbps Ethernet port, Cable Modem Ready 
* New! lomega Zip Built-In™ Drive 

* Microsoft” Featured Home Collection 

* Microsoft Windows*98 

* Compaq V720 17" Monitor (15.9" VIA) 

* JBL Pro Speakers 


Personalize it by choosing: 

* 16.8 GB Hard Drive: Add $139 

* Diamond Viper 550 w/16 MB SDRAM: 
Add $50 


Buy one of these computers and get 50 free hours on the Net: Plus, get a $100 rebate on these select 
Compaq Presario minitower, desktop, or notebook PCs by signing up for this Compaq Easy Internet Access free trial.” 


All prices shown are Compaq Direct selling price after applicable rebate. Prices shown do not include applicable sales tax and shipping. Products and prices valid in U.S. only. Actual retail price may vary. Specifications and prices are 
subject ta change or cancellation without notice. Not all Compaq Presario models available in all retail stores. “50 free hours of Internet access is offered when Compaq Easy Internet Access is chosen from Compaq Internet 
Setup. Valid only on selected Presario minitower, desktop, and notebook models. For select minitower, desktop, and notebook models: the 50 free hours must be used over a 30-day period from initial setup. A 
valid credit card is required to initiate service, although no charges will be incurred until the 50-hour trial has expired. **$100 mall-in rebate from Compaq upon activation of this free trial of Compaq Easy Internet 
Access. Rebate offer valid only in the USA and expires 4/30/89. See rebate coupon included with product for additional terms and conditions. "For hard drives, GB = billion bytes. “ITU v.90 modems are designed only to 
allow faster downloads from K56flex or v.90 compliant digital sources. Maximum achievable download transmission rates are currently unknown, may not reach 56 kilobits per second (Kbps), and will vary with fine conditions. “24% Max 
CD-ROM data transfer rates may vary from 1500 to 3600Kbps. *32X Max CD-ROM data transfer rates may vary from 1800 to 4800Khps. °2nd-generation DVD-ROM Drives run at a higher maximum transfer rate of up to 2.76 MB/s 
compared tp 1st-generation DVD-ROM Drives which run at a maximum transfer rate of up to 1.348 MB/s. One year parts and labor. Labor for desktop systems is carry-in service with on-site service during the first 90 days of ownership. 
Labor for notebook systems is pick-up service, Compaq is not liable for pictorial or typographical errors in this advertisement. Compaq, the Compaq Logo, and Presario are registered in the U.S. Patent and Trademark Office. intel, the Inte! 
inside Logo, and Pentium are registered trademarks and ММХ is a trademark of Intel Corporation. Microsoft, MS, and Windows are registered trademarks of Microsoft Corporation. Product and company names mentioned herein may be 
trademarks and/or registered trademarks of other companies. Call Compaq Monday-Friday 7-00am-11:00pm (CST), Saturday and Sunday 7:00am-7:00pm (CST). ©1998 Compaq Computer Corporation. All rights reserved. 
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$1,649 - $100 mail-in rebate** 


$1,549 (with Monitor) 


* Intel Pentium Il Processor, 350 MHz 

* 10.0 GB UltraDMA Hard Drive’ 

• 128 MB SyncDRAM expandable to 384 MB 
• 512 KB L2 Pipeline Burst Cache 

* New! lomega Zip Built-In™ Drive 

- 32X Max CD-ROM Drive* 

* Creativity Action Center 

• 10 Mbps Ethernet port, Cable Modem Ready 
» 56K ITU v.90 Modem? 

* Microsoft Windows98 

* Presario MV 500 15" Monitor (13.7" МА) 

* JBL Pro Speakers 


$2,699 - $100 mail-in rebate** 


$2,099 


* Intel Pentium Il Processor, 300 MHz 
* 12.1" TFT Active Matrix Display 
* 64 MB SyncDRAM expandable to 160 MB 
* 4.0 GB UltraDMA Hard Drive’ 
+ 24X Max CD-ROM Drive? 
+ 56K ITU v.90 Modem 
+ Smart Lilon Battery 
* 512 KBL2 Pipeline Burst Cache 
* 256-bit Accelerated Graphics w/2.5 MB VRAM 
* Microsoft Office 97 Small Business Edition 
* Microsoft Windows98 
Personalize it by choosing: 
* 96 МВ SyncDRAM: Add $100 
« 6.4 GB Hard Drive:’ Add $200 
* 2nd-Generation DVD-ROM Drive? 
Add $200 


51,899 - 5100 mail-in rebare** 


$1,799 


• Intel Pentium Processor with 
MMX" technology, 266 MHz 
* 12.1" TFT Active Matrix Display 
* 64 MB SyncDRAM expandable to 96 MB 
• 4.0 GB UltraDMA Hard Drive’ 
* 512 KB L2 Pipeline Burst Cache 
• 24X Max CD-ROM Drive” 
» 56K ITU v.90 Modem" 
* 128-bit Accelerated Graphics w/2 MB VRAM 
• Smart Lilon battery 
• Easy Access Buttons 
* JBL Pro Audio with Bass Reflex 
* Microsoft Windows98 


How do I mal. . al computer 


- 


Easy. Have Compaq build one just for you. Nobody knows what you need 
in a computer as well as you do. So shouldn't you be the one to decide what goes into yours? When you order these 


Presario Internet PCs youre in the drivers seat. You choose how much memory you want, 
y ry y 


whether or not you want a CD-ROM drive, even the type of monitor you want. Whatever A = 


EXTRA MILE SERVICE 


уои choose to put іп yours, уои сап rest assured that all our PCs аге designed with the latest апа 
greatest Compaq innovations and technology. Just stop by a Compaq Built For You Custom PC Center at select 
retailers, give us a call, or visit our website. Tell us what you want in your computer and we'll build it for you. 


Bring the world's best-selling computer home today. 


Purchase yours at your favorite retailer, or buy direct from Compaq. 


Call 1-800-351-9694. Or visit us at www.athome.compaq.com/ad-ps 


Take advantage of Compaq values at any of these qualified retailers: ABC Warehouse, American 
Appliance, American TV, Best Buy, Big City Express, Brandsmart USA, Campo Electronics, Circuit 
City, CompUSA, CompUSA Direct, Computer City, Computer Discount Warehouse, Computer 
| Town, Conns, DataVision, Fred Meyer, Frys Electronics, Future Shop, the good guys!, h.h. Gregg, 
Insight, J&R Computer World, Micro Center, Micro Warehouse, Multiple Zones, Nationwide 


Computers & Electronics, Nebraska Mega Mart, Nobody Beats the Wiz, Office Depot, OfficeMax his one 
PC Connection, PC Mall, PC Richard & Son, PC Warehouse, RadioShack, RCS —: | (| | Il | | | I AH | 
Experience, Sears, Staples, Sun TV & Appliances, Inc., Tiger Direct, Tops Appliance City, T-Zone. 


Visit a Compaq Built For You Custom PC Center at select locations of bolded retailers. U3JG-SPH-H536 


[Е can continuously 
sync with your PC so your 
information is absolutely 
current. Good news if you 
like your information while 
it's still relevant. 


Set your Palm-size PC to automatically sync when connected to your PC, and 
you never have to worry about it again. It just happens. And one less thing to 
worry about is one less thing to worry about. These Palm-size PC manufacturers 
use Windows" CE: Casio, Everex, Philips and Uniden. 

If you know Windows, you know Windows CE. 


www.microsoft.com/windowsCE/ppc Microsoft 


where do you want to go today?® 


©1998 Microsoft Corporation, All rights reserved. Microsoft, Where do you want to go today?, Windows, the Windows Start logo and the [чен ка к are either registered trademarks or trademarks of Microsoft Corporatian 
in the United States and/or other countries. Other product and company names mentioned herein may be the trademarks of their respective ow 
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Lewis and Clark campsites; Keen looking," says panel 
reviewing UFO proof; space station gets connected. 


As our annual compendium of the year's greatest 
discoveries, technologies, and products enters its 
second decade, we salute the 100 most outstanding 
scientific achievements of 1998. 
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Fragile Future: Science and Math Education 

in America Will new findings about how best to learn 
math and science hike U.S. students' test scores? Our 
world technological leadership may depend on it. 


ELECTRONICS 


inv Internet Walkman: 


hello EOE ERIE SEH DT TVs, goodbye flicker. 
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colors fade inthe sun. 


Predicting earthquakes; 
Prohibition alcohol. 
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5 Computers & Software Newsfront 


PCs search for a message Boi E. 
more power from chaos; home-use 
speech recognition programs debut. 


How GPS works; why 
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100 Playing Games on the Titanic Fam ed , 
наама Robert Ballard brings 
Titanic excitement to your desktop. 
HOME TECHNOLOGY 
' 40 Home Technology Newsfront Why duct tape doesn't 
l ; * . 
tape ducts; smart windows get smarter— by accident. 
l 
і 
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' 29 Automotive Newsfront Jeep Grand Cherokee keeps 
і . 
| its bloodlines Audi goes retro; repowering the Hog. 
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ETT Five Sporting Sedans 

IE We test-drive the five hottest 
223 near-luxury, high perform- 
5 ance sedans: Acura TL, 
| BMW 3281, Cadillac Catera, 
| Saab 9-5, and Volvo S80. 
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HP Color Layering. Better color, no matter what you're printing. 


You never know what uou might need to print in color. Of course, whatever 


it is will be more colorful with PhotoREt Color Layering. Unlike conventional color 


FIT HEWLETT* 
i PACKARD 


555-1330 


TM aub С. z 
лон ынырар Ч. 


555-1330 


КОН ete 
1 


FOR SALE 


555-1330 


printers, which place red dots next to yellow dots to create the illusion of orange, our process literally 
mixes the colors to create real orange. Or purple. Or tons of other colors. All at a faster print speed. Visit 


us at www.hp.com/go/colorlayering to learn more about our award-winning color inkjet printers. 


Check out the DI 07, Ericsson s family of GSM 1900 mobile phones and 
Ericsson Original Accessories at Omnipoint, Powertel, Western Wireless 


www.ericsson.com/us/phones . 
1998 Ericsson® and the Ericsson logo are D of Ericsson Inc. Of Pacific Bell Wi reless. 


A 


4 ERICSSON 


e control. 


nem 


| 1 Ericsson's CF 768 


Ericsson's wireless infrared data beam lets 
you connect to your PC without cables. 


Includes Ericsson Mobile Office Suite, a Windows?- 
based software, that makes it easy to update your 
phone book, and sendlreceive text messages. 


Works with most Windows® 95, Windows® CE, 
Palm Computing and Psion®-based devices. 


Actual size 


Introducing the world's only snap-on wireless fax/data modem for mobile phones. 


Its new. It snaps on in seconds. It turns any Ericsson 600 or 700 series GSM 1900 phone and your laptop or PDA into 


a truly wireless office. So you can check e-mail, send/receive faxes and surf the Net without wires. It’s only from Ericsson, 


a world leader in digital phones. It's the Ericsson DI 27. Want to go wireless? Call 1-800-ERICSSON 
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for more information. 


Surfing SoHo. 
THE PLACE: Rushing past an open fire 
hydra nt on a steamy New York afternoon. 


THE CAR: The quick, agile DeVille 
Concours with one of the most advanced 
traction control systems in the world. 


THE MORAL: It's fun to make waves. 
i * 300-hp Northstar System 

qbiliTrok‏ ي 

y +f Road-Sensing Suspension 

* Variable Speed-Sensitive Steering 

e Driver £ Front Passenger Next Generation 

— Air Bags | 

D * Side-Impact Air Bags 

æ Available OnStar System 

'* Call 1-800-333-4CAD or go to www.cadillac.com 


DE VILLE 


For The Time Of Your Life 


Р 


proper child restraints, 


ant 9r more safety information. „ЕТИ - 
"E n PETRAUSKAS 


[IiDiTOR'S NOTE 


Curiosity, Discove ry, Invention leadership in the world continues to be endangered as our 
students fail to keep pace academically with their counter- 
WELCOME TO THE 11TH ANNUAL Best of What's New 


issue, our compendium of the 100 top discoveries, technolo- 


parts around the globe. Fisher explores the repercussions, 
as well as the reasons for our nation's shortfall and what 

gies, and products of 1998. Drawn from the thousands of 
products and technologies evaluated and debated by the 


can be done about it, in this month's special report about 
science and math education in America. 

editorial staff each year, our final roster of award winners Long involved in educational endeavors himself, famed 
represents the annual flowering of human inventiveness oceanographer Robert Ballard brings the excitement of 
and scientific curiosity. discovering the sunken Titanic and other historic treasures 
On page after page, the Best of What's New illustrates to your desktop computer. Ballard gave What's New Editor 
Suzanne Kantra Kirschner the inside story on his Titanic 
adventure, and the sophisticated new CD-ROM game that 


grew from it. — Cecilia Wessner 


this country's role in developing new 
technologies. Yet, as Science Editor 
Emeritus Arthur Fisher—an 


award-winning chronicler of the 


state of education— points Fred Abatemarco is on 


out, our technological temporary special assignment 
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BOTTOM ROW (left to right): Mariette DiChristina, Dawn Stover, Christopher Miller, Rhonda Hilario Caguiat, Gunjan Sinha, Ronan Keane, Marcie Ceitlin, John B. Carnett SECOND ROW: Bob Sillery, | 
Dan McCosh, Frank Vizard, Suzanne Kantra Kirschner, Isabel Zambito THIRD ROW: Chris O'Malley, Sharone Katz, William G. Phillips TOP ROW: Christopher Garcia, Cecilia Wessner, Fred Abatemarco 13 


j But it defeats the keel's main pur- 


Space Race water at a speed greater than the 
Revisited Í pose— providing lateral resistance. speed of light in water." To my 

In this design, the vessel will slide knowledge, in a given medium, 
YOUR article sideways a great deal more. Also, nothing with mass can travel faster 


than light. Thus, if neutrinos have 
mass, how can they be traveling 
faster than light? 


the extra gear needed for this type 
of boat adds parts, which increases 
cost and which can break. The 
tried-and-true methods are that way 
because they work. Creativity is 
wonderful, but not always practical. 
Howard Sutter 
Dayton, Ohio 


"Secret Soviet 
Spacecraft” [Oct.] 2а. 
is a sobering reminder that = 
really was a United States versus 
Soviet race to the moon. 
Edward Seidenglanz 
Cherry Hill, N.J. 


A. Potts 
Baltimore, Md. 


The two particles referred to in the 
story were not neutrinos, but charged 
electrons and muons generated by 
neutrino collisions. Just as an air- 
blane traveling faster than the speed 
of sound creates a sonic boom, these 


Passingthe Bug 


While the keel is swung to windward, 
it is not angled much more than 
when a conventionally ballasted 
keel is heeling to the wind—thus 
the lateral resistance is about the 
same. The movement of the boat's HOW TO CONTACT. us 
center of gravity to windward keeps 
the V-shape hull upright and the Address: 2 Park Ave. i 

Е New York, NY 10016 
hull form provides additional lateral Fax: 212-481-8062 
resistance. Some new racing boats 
approach the problem differently— ARTICLE INQUIRIES 


ng fi erti 23 We have listed the city and state for 
using fixed, vertical daggerboards in companies weed In ur Bs 


PROGRAMMERS are not to blame 
for the Year 2000 problem [“Will the 
Bug Bite Back?" Oct.]—where old 
software used two digits to represent 
the year instead of four, to save 
memory. The management of com- 
panies made the decision to save 
costs by using only two digits. I 
know several programmers who did 
not want to use this antiquated code 
base, but their managers thought it 


was too costly to do otherwise. With addition to a swinging keel. As for For further assistance: 
the quest for quarterly earnings dri- barts: The concept is more complex E-mail: reader@ popsci. com — | 
ving corporate strategy, long-term than a conventional craft, but it's www.popsci.com/ context/1 resources Я 
benefits lose out to short-term gains. still simple. The lifting mechanism Fax: 212-481-8062 ! a 
Jean Alexander is quite light and the wheels are LETTERS 
Fremont, Calif. simple plug-ins. When not used, Comments may be edited for space 
they can be left on land. and clarity. We regret that we cannot 
= answer unpublished letters. — — 
Achilles Keel? E-mail: letters@popsci. com E 
| | Lightning-Fast Neutrinos р z 
JOEL KURTZ'S sailboat design suf- QUESTIONS FOR FYI X 
fers from a fundamental flaw [“Road “THE PHANTOM PARTICLE” [Sept.], We answer your questions in the Ask 5 
s des Popular Science section of FYI. Only — 
Schooner," Sept.]. By swinging the which discusses the discovery that letters for publication can be answered. 
keel of a monohull to windward, neutrinos have mass, says: "These E-mail: askpopsci(? popsci.com. 
the vessel may stand more upright. two particles streak through the 
SUBSCRIPTION INQUIRIES 


For subscription or delivery problems, - j 
or change of address, please contact: | 


What Can’t You Live Without? U = Popular Science E 

P.0. Box 51286 ne‏ ا 
TO CELEBRATE THE END of the millenium, next Pe | Boulder, CO 80322 e‏ 
month Popular Science begins a year-long о PAN Phone: 800-289-9399 i‏ 


series of articles about the top 100 inven- Web: www.popsci. .com/: subscribe ous 


tions of all time. We'd like to hear your ideas JD Š y | J POPULAR SCIENCE ONLINE 


about which inventions have made the biggest m. x | Visit our World Wide Web site at 
difference in your lives. What product or "T id T www.popsci.com 

чег. S Or check us out on AOL at а 
keyword: рорѕсі 


technology can't уои live without? То submit 

an idea, write to us at Top 100 Inventions, 

POPULAR SCIENCE, 2 Park Ave., New York NY 10016. Z 
Ür post your ideas at www.popsci.com. Z 5 
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Try it on a Pentium 1 Step up to a whole new level of gaming intensity. With a Pentium? II processor 
processor 


powering your computer, suddenly you'll see your favorite games scream 
to life like never before. The Intel” Pentium II processor helps bring huge sound, fast action and 3D realism to today's most 
cutting-edge games. New titles like Half-Life” from Sierra Studios are specifically designed to take 
advantage of the incredible performance of the Pentium 11 processor. Visit our Web site to find out = ! 
even more about how the Pentium I] processor can make your PC gaming a whole new experience. In 
The Computer Inside." 


See the latest software at: ww w.intel.com/software 


Don't miss your GER, to get 
cash back on Canon Cameras, 
Lenses and Binoculars. 


REBATE 
EOS-1N RS body $100 


EOS-1N body $100 


EOS A2E Er 28-105mm $100 
1/3.5-4.5 USM kit 


EOS A2 EF 28-105mm $100 
1/3.5-4.5 USM kit 


EOS A2E body $ 75 
EOS A2 body $ 75 
EOS ELAN IIE $ 50 
EF 28-80mm f/3.5-5.6 IV USM kit 

EOS ELAN II $ 50 


EF 28-80mm f/3.5-5.6 IV USM kit 
EOS ELAN IIE body $ 30 


EOS ELAN II body $ 30 
EOS ELAN ПЕ QD body $ 30 
EOS IX EF 24-85mm $ 40 
1/3.5-4.5 USM kit 


EOS IX 


(Advanced pees System) $ 20 
EF 17-35mm t/2.8L Lens $100 
EF 28-70mm t/2.8L USM Lens $100 
EF 70-200mm t/2.8L USM Lens $100 


EF 100mm t/2.8 Macro $ 50 
EF 50mm t/2.5 Compact Macro $ 25 
EF 28-105mm $25 


1/3.5-4.5 USM Lens 


EF 100-300mm $ 20 
f/4.5-5.6 USM Lens 
EF 75-300mm $ 20 
f/4-5.6 II USM Lens 
EF 24-85mm $ 20 
1/3.5-4.5 USM Lens 
EF 28-80mm $ 20 


{/3.5-5.6 IV USM Lens 
10x30 IS Binoculars $ 50 


Hebate offer valid for purchases made 
from Sept. 1, 1998 — Dec. 31, 1998. 
See your local authorized Canon dealer 
for details. For more information, call 
1-800-OK-CANON or visit us at 
nttp://www.usa.canon.com on the web. 


Canon 


©1998 Canon U.S.A., Inc. 
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subatomic particles moving faster 
than the speed of light create a flash. 
This is called Cherenkov radiation. 


Sea Insult? 


I WAS ASTOUNDED to read that the 
Department of Defense is consider- 
ing funding the construction of a 
$6 billion to $10 billion floating air 
base [“Sea Assault," Science and 
Technology Newsfront, Oct.]. The 
defense expenditure in this country 
is already well above necessary. And 
when the quality of education, par- 
ticularly for science, is so low, $10 
billion would be much better spent 
on our children. 

Richard Howard 

Kirksville, Mo. 


Wanted: A Virtual Library 


[ AM SO PLEASED that the electro- 

nic book is finally here [What's New, 

Sept.]. Now all we need is an online 

public library, so we could download 
books for free. 

Ralph Eickholt III 

Westminster, Md. 


Gun Safety in Question 


YOUR ARTICLE about a new elec- 
tronic gun safety device implies that 
gun safety is a problem [Electronics 
Newsfront, Oct.]. However, guns 
are safer today than ever. They only 
become dangerous in the wrong 
hands. Also, if the trigger lock is 
battery operated, how do you know 
when the battery dies? 

Tracy Howard 

Panhandle, Tex. 


The electronic safety device will 
include a battery-life indicator. 
Corrections: NASA's Habitat module 
for the International Space Station 
is made of aluminum [Science and 
Technology Newsfront, Oct.]. 
Photos for *Secret Soviet Space- 
ships" [Oct.] were courtesy of Energia. 
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The Advanced Photo . i 
System/gives your creativity x | j 
the versatility of three | 
different print formats. 


It gives you the 
flexibility of 
mid-roll film 
change. 


And the ability to view 
. all your shots on one index 
print. 
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EOS IX Lite is compatible with a 
range of EOS accessories including 
powerful Canon Speedlite Flashes. 


Most impressive of all, EOS IX 
Lite is incredibly compact and 
lightweight — yet this streamlined 
SLR is teeming with EOS technology, 
including a flawless autofocus 
system, a meticulous metering system 
and a formidable built-in flash. 


Plus, with the optional CanoScan 
2700F Film Scanner you 
can open up a new world of 
visual possibilities. Just 
pop in your film. APS or 
35 mm. Scan it into your 
computer. And. your 
creative options 
are endless. 


Fuel your creativity with 
the unmatched versatility of the 
Advanced Photo System and the 
EOS System — 
with the new 
EOS IX Lite. 

Your 

Creative 

Connection. 
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The first two modules of the International Space Station are now complete and ready for 


launch. Sixteen nations are building the International Space Station. Never before have 
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so many countries worked together in a time of peace. Boeing is proud to be a part of this 


unprecedented global cooperation and to be a leader in our next great adventure in space. 
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FICIENCE & HiECHNOLOGY 


EDITED BY DAWN STOVER 


to the time period of the expedition. 
Karsmizki's team also conducted 
a magnetic survey of the area, which 
turned up anomalies that led the team 
to three buried fire pits. "At one 
campfire, we were lucky enough to 
find soil features that have the shape 


ARCHAEOLOGY 


Lewis & Clark Slept Here 


WHEN MERIWETHER Lewis and 
William Clark led their famous ex- 
pedition from St. Louis to the Pa- 
cific Ocean and back from 1804 to 
1806, they camped at more than 600 
sites along the way. But not until this 
year have researchers found conclu- 
sive physical evidence to link Lewis 
and Clark to a specific campsite. 

In September, archaeologist Ken 


and size of the legs of an 
iron kettle," says Karsmizki. 
"These kettle footprints 

were made when the weight 
of a full iron kettle caused the 
legs to sink in the wet soil. The 
campfire subsequently baked 
the molded dirt.” 

The spacing of the fires, at 
50-foot intervals in a straight 
line, suggests that Lewis and 
Clark laid out the camp ac- 
cording to military regulations 
of the time. They chose a strate- 
gic location on a terrace above the 
Missouri River, where they had a 
clear view up and down the river, 
and anyone approaching from land 
could be seen across an open prairie. 

The discovery of the campsite 
“makes the expedition more tangi- 


Karsmizki of Montana State Univer- 
sity's Museum of the Rockies an- 
nounced that, after 12 years of 
digging, his research team has fi- 
nally located Lewis and Clark's 
Lower Portage Camp on private 
land near Great Falls, Montana. 
Among the artifacts found beneath 
4 to 7 inches of soil at the site are 
an iron pushpin, a gun flint, a 
wooden stake, and bison bones 
bearing hatchet marks. All of the 
items have been radiocarbon-dated 
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Aerial photos of the Missouri River near 
Great Falls match William Clark's map 
(above). A fire pit (far left) and an iron 
push pin (below) are among the artifacts 
unearthed by archaeologist Ken Karsmizki 
(left) at the excavation site (bottom). 


ble than it has ever been before,” 
says Karsmizki. Further archaeologi- 
cal studies of the site could reveal 
much about the expedition that was 
left undocumented in the explorers’ 
journals, he adds. For example, the 
abundance of bones shows that 
cleanliness was not a high priority. 
Funding for the past three years 
of research at the Lower Portage site 
came from Kampgrounds of Amer- 
ica. Karsmizki is also searching for 
artifacts at Fort Clatsop, the 
expedition’s winter camp 
near Astoria, Oregon.—D.S. 
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SCIENCE & TECHNOLOG — 


Case Not Closed 


AFTER SPENDING four days with 

a group of UFO investigators, nine 
scientists from such institutions as 
Stanford University, the University 
of Arizona, and the National Center 
for Atmospheric Research declared 


JOURNAL OF SCIENTIFIC EXPLORATION 


This photo of an unidentified flying disk 
was taken in British Columbia in 1981. 


that some UFO evidence might be 
worthy of further scientific study. 
The committee based their conclu- 
sion strictly on physical evidence 
that included photographs and 
recorded radar anomalies. 

"Investigators were asked to pre- 
sent their best evidence,” says Stan- 
ford professor emeritus Von R. 
Eshleman, co-chair of the panel con- 
vened by Laurance S. Rockefeller. 
"Some of the evidence clearly repre- 
sented natural phenomena. Some of 
it we really couldn't come to grips 
with because the physical evidence 
was not strong enough." 

One case centered on a photo of 
a disk seen hanging in the sky over 
British Columbia in 1981. UFO in- 
vestigator Richard F. Haines mea- 
sured the light patterns around the 
disk in the photo, and visited the site 
to disprove theories that the disk was 
actually a frisbee or a double expo- 
sure. The scientific committee 
deemed the case worthy of further 
investigation, although panel mem- 
bers did not rule out a hoax, and 
said there wasn't enough evidence 


MATHEMATICS | Š 


Small Worlds 
AS EVERYBODY and their 


In the game Six Degrees of 
Kevin Bacon, players try to 
connect Bacon to other ac- 


studying three well-es- < 
tablished networks: | 
movie-actor collabo- 


tors in six steps or less. 


best friend's hairdresser's 
uncle knows, it's a small 
world. Now a novel mathe- 
matical study demon- 
strates that all it takes to 
make the world small is a 
few unusual connections. 
Traditionally, mathe- ; 
maticians study idealized À we 


| ү. INL unl Lie r 
networks that are either NiS 


completely regular or en- K | 
tirely random. A regular (i 
network, in which each ^ 
point is connected only 
to its nearest neighbors, 
has a large number of 
steps between distant 
parts of the network. A 
random network, on the 
other hand, has little 
clustering but many 
different shortcuts. 

To create something 
in between, mathemati- 
cians Duncan Watts and 
Steven Strogatz of Cornell 


Here, Bacon is connected to 
Harrison Ford in only three 
steps, through actors they 
have played alongside. 
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Bacon and Laurence Fish- 


burne worked alongside 
each other in Quicksilver. 


rations, the western 
United States power 
grid, and the nervous 
system of the nema- 
tode worm C. elegans. 
2 ҸӘ All three show the 

, Е Eo small-world effect, 

EE with high levels of 
am clustering and a few 
oddball connections. 
"Its surprising," Stro- 
gatz says. "Tve got my 
reqular friends, and 
then I've got my one 
oddball friend in Fin- 
land. You'd think he 
doesn't make a lot of 
difference. But it 
seems in our world 

` he's the one making 
all the difference. 

J He's the one making 
the world small." 

The small-world effect 
may have serious 1m- 
plications. In a fright- 


Fishburne and Sean Connery 


University "rewired" a 
regular network into a 
random network one con- 
nection at a time. They 
discovered that adding 
just a few random short- 
cuts gave the highly 
clustered network a 
path-length as small as 
that in a random network. 
Since the world is, 
after all, too big for any- 
one to study its small- 
ness, Watts and Strogatz 
tested for the effect by 


to prove the disk was a spacecraft. 


Some scientists worry that the 
panel's report will legitimize UFO 
research, most of which is conducted 
by nonscientists. Eshleman retorts: 
“If something is unexplained and 


were together in Just Cause. 


And Connery and Ford were 
in Indiana Jones. New re- 
search shows that it takes 
only a few unusual connec- 
tions to create a small-world 
network of people. 


ening example of its 
potential significance, 
Watts and Strogatz 
showed that infec- 
tious diseases spread 
7, more easily in small- 
a4. world networks. On 
the positive side, the 
effect suggests ways 
to make a cellular 
phone system or the 
Internet run more 
smoothly with only 

a few extra connec- 
tions.—Joyce Gramza 


interesting, there's a chance that 
studying it more deeply would be of 
interest and importance to our un- 
derstanding of our environment or 
to science in general. We leave the 
door open." — Christopher Miller 
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A pill that helps men with erectile 
dysfunction respond again. 
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^ Naturally, 
б" е геѕропѕе 
has been 
positive. 


Now theres a simple new pill for 
the treatment of erectile dysfunction 
(a common medical problem also called 
impotence). 

VIAGRA” (sildenafil citrate) is a 
prescription pill that may help you 
achieve erections the natural way—in 
response to sexual stimulation. Ask your 
doctor if VIAGRA is the right step for you. 

VIAGRA should not be taken by men 
who use drugs known as nitrates (most 
often used to control angina) in any 
form, at any time. Nitrates can reduce 
blood pressure to unsafe levels if used 
with VIAGRA. Be sure to talk to your 
سا‎ doctor about any medications you take. 

In clinical trials, VIAGRA was well 
tolerated. Some men experienced side 
effects, including headache, facial 
flushing, and upset stomach. A small 
percentage of men experienced mild 
and temporary visual effects. (See 
product information for more details.) 

For more information, call 
1-888-4VIAGRA or visit www.viagra.com. 
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PATIENT SUMMARY OF INFORMATION ABOUT 


(sildenafil citrate) инә» 


This summary contains important information about 
VIAGRA”. It is not meant to take the place of your doctors 
instructions. Read this information carefully before you start 
taking VIAGRA. Ask your doctor or pharmacist if you do nol 
understand any of this information or if you want to know more 
about VIAGRA. This medicine can help many men when it is used 
as prescribed by their doctors. However, VIAGRA is not for 
everyone. It is intended for use only by men who have a condition 
called erectile dysfunction. VIAGRA must never be used by 
men who are taking medicines that contain nitrates of 
any kind. This includes nitraglycerin. 


What Is VIAGRA? 
VIAGRA is a pill used to treat erectile dysfunction (impotence) in 
men. It can help many men who have erectile dysfunction get and 
keep an erection when they become sexually excited (stimulated). 
You will not get an erection just by taking this medicine. VIAGRA 
helps a man with erectile dysfunction get an erection only when 
he is sexually excited. 


How Sex Affects the Body 
When a man is sexually excited, the penis rapidly fills with more 
blood than usual. The penis then expands and hardens. This is 
called an erection. After the man is done having sex, this extra 
blood flows out of the penis back into the body. The erection goes 
away. H an erection lasts for a long time (more than 
6 hours), it can permanently damage your penis. You should call 
a doctor immediately if you ever have a prolonged erection that 
lasts more than four hours. 
Some conditions and medicines interlere with this natural 
erection process. The penis cannot fill with enough blood. The 
man cannot have an erection. This is called erectile dysfunction 
if it becomes a frequent problem. 
During sex, your heart works harder. Before you start any treatment 
for erectile dysfunction, ask your doctor if your heart is healthy 
enough to handle the extra strain of having Sex. 


How VIAGRA Works 
In many men with erectile dysfunction, VIAGRA helps the body's 
natural erection process. When a man is sexually excited, the 
penis will fill with enough blood to cause an erection, After sex is 
over, the erection goes away. 


VIAGRA Is Not for Everyone 
VIAGRA is only for patients with erectile dysfunction. VIAGRA is 
not for newborns, children, or women. Do not let anyone else 
take your VIAGRA. VIAGRA must be used only under a doctor's 
supervision. 
As noted above (How Sex Affects the Body), ask your doctor if 
your heart is healthy enough for sexual activity. 
VIAGRA must never be used by men who are taking any 
medicines that contain nitrates. Nitrates are found in many 
prescription medicines that are used to treat angina (chest pain 
due to heart disease) such as: 

» nitroglycerin (sprays, ointments, skin patches or pastes, and 
tablets that are swallowed or dissolved in the mouth) 

eisosorbide monanitrate and isosorbide dinitrate (tablets that 
are swallowed, chewed, or dissolved in the mouth) 

Nitrates are also found in illicit drugs such as amyl nitrate or 
nitrite (“poppers”): If you are not sure if any of your medicines 
contain nitrates, or if you do not understand what nitrates are, ask 
your doctor or pharmacist. If you take VIAGRA with any nitrate 
medicine or illicit drug containing nitrates, your blood pressure 
Could suddenly drop to an unsafe level. You could get dizzy, faint, 
or even have a heart attack or stroke. 
What VIAGRA Does Not Do 

e VIAGRA does not cure erectile dysfunction. It is a treatment 
for erectile dysfunction. 

e VIAGRA does not protect you or your partner from getting 
sexually transmitted diseases, including HIV—the virus that 
causes AIDS. 

e VIAGRA is not a hormone or an aphrodisiac. 


What To Tell Your Doctor 
Before You Begin VIAGRA 
Only your doctor can decide if VIAGRA is right for you. You will 
need to have a physical exam to diagnose your erectile 
dysfunction and to find out if you can take VIAGRA alone or with 
your other medicines. 
Be sure to tell your doctor if you: 
e have ever had any heart problems (angina, chest pain) 
e have ever had any kidney problems 
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e have ever had any liver problems 

e have ever had any blood problems, including sickle cell 
anemia or leukemia 

•аге allergic to sildenafil or any of the other ingredients 
of VIAGRA tablets 

e nave a deformed penis, Peyronie's disease, or ever had an 
erection thal lasted more than 6 hours 


e have stomach ulcers or any types of bleeding problems 
e have a rare inherited eye disease called retinitis pigmentosa 
e are taking any other medicines 


VIAGRA and Other Medicines 

Some medicines can change the way VIAGRA works, Tell your 
doctor about any medicines you are taking. Do not start taking 
any new medicines before checking with your doctor or 
pharmacist. This includes prescription and nonprescription 
medicines or remedies. Remember, VIAGRA should never be 
used with medicines that contain nitrates (see VIAGRA Is Not for 
Everyone). VIAGRA should not be used with any other medical 
treatments that cause erections. These treatments include pills, 
medicines that are injected or inserted into the penis, implants or 
vacuum pumps. 


Finding the Right Dose for You 

You will learn how well VIAGRA works for you through your 
personal experience. If you do not get the results you expect, talk 
with your doctor. VIAGRA comes in different doses (25 mg, 
50 mg and 100 mg). You and your doctor can determine the dose 
that works best for you. 

e Do not take more VIAGRA than your doctor prescribes. 

elf you think you need a larger dose of VIAGRA, check with 

your doctor. 


e VIAGRA should not be taken more than once a day. 


lf you are older than age 65, or have serious liver or kidney 
problems, your doctor may start you at the lowest dose (25 mg) 
of VIAGRA. 
How To Take VIAGRA 

Take VIAGRA about one hour before you plan to have sex. 
Beginning in about 30 minutes and for up to 4 hours, VIAGRA can 
help you get an erection if you are sexually excited. If you take 
VIAGRA after a high-fal meal (such as a cheeseburger and french 
fries), the medicine may take a little longer to start working. 
VIAGRA can help you get an erection when you are sexually 
excited. You will not get an erection just by taking the pill. 


Possible Side Effects 


Like all medicines, VIAGRA can cause some side effects. These 
effects are usually mild and do not last long. Some of these side 
effects. are more likely to occur with higher doses. The most 
common side effects of VIAGRA are headache, flushing of the 
face, and upset stomach, 

Less common side effects that may occur are temporary changes 
in color vision (such as trouble telling the difference between 
blue and green objects or having a blue color tinge to them), eyes 
being more sensitive to light, or blurred vision. In extremely rare 
instances, men may have an erection that lasts many hours. You 
should call a doctor immediately if you ever have an erection that 
lasts more than four hours (see How Sex Affects the Body). 
VIAGRA may cause other side effects besides those listed on this 
sheet. If you want more information or develop any side effects or 
symptoms you are concerned about, call your doctor. 


Accidental Overdose 
In case of accidental overdose, call your doctor right away. 
Storing VIAGRA 
Keep VIAGRA out of the reach of children. Keep VIAGRA in its 
original container. Store at room temperature (59°-86°F or 
15°-30°C). 

For More Information on VIAGRA 
VIAGRA is a prescription medicine used to treat erectile 
dysfunction. Only your doctor can decide if it is right for you. 
This sheet is only a summary. If you have any questions or want 
more information about VIAGRA, talk with your doctor or 
pharmacist or call 1-888-AVIAGRA. 
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MILITARY 


A Bright Idea 


THE CURRENT STEALTH philosophy 
of “they can't hit what they can't 
see” works fine for agile fighter 
planes, but slow-moving military 
aircraft such as cargo transports 
and helicopters are sitting ducks 
for surface-to-air missiles. 

Not for much longer, thanks to 
a system called Direct Infrared 
Countermeasures (DIRCM), devel- 
oped by Northrop Grumman Corp. 
The new system consists of arc 
lamps mounted in turrets on an 
aircraft. DIRCM is married to a 
warning system that detects and 
tracks hostile missiles: When an 
incoming missile is spotted, the 
lamps rapidly flash extremely bright 
light at it, blinding its sensors. 

The turrets come in a variety 
of sizes, some as small as bowling 
balls. They are suitable for both 
fixed-wing and rotary aircraft. 

In its first live-fire tests at 
White Sands Missile Range in 
New Mexico, DIRCM successfully 
defeated a variety of missiles. 
Further tests on a C-130 cargo 
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Lamps mounted inside turrets аге de- 
signed to blind incoming missiles. 
plane will precede approval for 
production and installation on 
aircraft. In the future, the sys- 
tem's arc lamp could be replaced 
by a laser to create an even more 
effective weapon against missile 
sensors.—Dan Carney 
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SPACE 


Birth of a Station 


THIS MONTH, if all goes as sched- 
uled, astronauts aboard the space 
shuttle Endeavour will connect the 
first two pieces of the International 
space Station in orbit. Like the sta- 
tion itself, the 12-day shuttle mis- 
sion will be complicated. 

The first piece of the 
station, built in Russia with 
NASA funding, should al- 
ready be in orbit. It was scheduled 
to be launched from Kazakhstan 
in November on a Proton rocket. 
Originally known as the Functional 
Cargo Block, it has since been given 
the Russian name Zarya. It will pro- 
vide on-orbit propulsion and power 
for the space station in the early 
phases of assembly. 

The second piece of the station 
has also been renamed. Formerly 


Moon Dust 


SWIRLING AROUND the giant 
planet Jupiter are a flattened main 
ring, an inner cloud-like ring, and 
two gossamer outer rings. "We now 
know the source of Jupiter's ring 
system," says Cornell astronomer 
Joseph Burns, one of the scientists 
studying images of the rings taken 
by NASA's Galileo spacecraft. 

The scientists say the rings con- 
sist of dust blasted off Jupiter's four 
small inner moons when they are 
struck by fragments of comets and 
asteroids. "I expect we will see simi- 
lar processes at Saturn and the 
other giant planets," says Burns. 

Meanwhile, images sent by 


NASA's Mars Global Surveyor show . 


that the martian moon Phobos has 
been pounded into fine powder by 
eons of impacts. The hip-deep pow- 
der loses heat so quickly that the 
temperature drops by 195?F during 
Phobos’ seven-hour rotation.—D.5S. 
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on its end in the bay. The shuttle 
will then rendezvous with 
Zarya, grapple the module, 
and place it next to Unity. 
Zarya and Unity will be 
the heaviest objects ever grappled 
by the shuttle arm. 

With Unity in the cargo bay, the 
astronauts inside the shuttle will not 
be able to see Zarya as they ap- 

proach it. "The views out the 

windows will be blocked," ex- 

plains Joe Williams, NASA's 
lead rendezvous officer for the mis- 
sion. Commander Robert Cabana 
will have to guide the shuttle toward 
Zarya using externally mounted 
cameras. He'll then fire the shuttle's 
jets to thrust the two pieces to- 
gether. During the next five days, as 
the conjoined vehicles circle Earth, 
astronauts will conduct three space- 
walks to connect data and power 
lines, activate computers, and install 
communications systems.—D.S. 


Using the space shuttle's robotic arm, astronauts 
will capture the Zarya control module and attach 

it to the Unity connecting module (shown here in 

the shuttle's cargo bay). 


called Node 1, and now known as 
Unity, this module has six ports that 
connect to structures such as the 
U.S. Laboratory module. 

Endeavour will carry Unity in its 
cargo bay. Once in orbit, the shuttle 
will use its robotic arm to stand Unity 


BIOTECHNOLOGY. 
Fitness Without the Fuss 


DO YOU DREAM of running a marathon, but 
don't have the endurance to finish the race? 
In a few years, you may be able to pop a pill 
that will help propel you across the finish line. 

Scientists at the Frank M. Ryburn Jr. Car- 
diac Center at the University of Texas South- 
western Medical Center in Dallas have 
discovered the biochemical signals that con- 
vert normal skeletal muscle tissue, such as 
that in your arms and legs, into the type char- 
acteristic of long-distance runners. When mus- 
cles are active, they spur cellular calcium into 
action. If calcium levels remain high for an extended period, they turn on a pro- 
tein called calcineurin, initiating a cascade of events that ultimately converts 
ordinary muscles into capillary-laden, oxygen-rich tissues. 

Scientists hope that by studying this biochemical pathway, they will be able 
to develop a drug that would produce similar muscle changes. “The first applica- 
tion of such a drug will be strictly medical,” says Rhonda Bassel-Duby, part of 
the research team. People with diabetes, congestive heart failure, and other dis- 
eases could take the drug to make it easier for them to begin an exercise regime. 

Could such a drug eventually be prescribed for ordinary people who don't feel 
like going to the gym? “It's conceivable,” says Bassel-Duby, "but a drug can 
never replace exercise; it will only improve a person's ability.” —Gunjan Sinha 


F „ 
Researchers are developing a 
drug that could turn ordinary 
skeletal muscle (top) into en- 
_ durance muscle (bottom). 
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Bionic Motion 


CAMPBELL AIRD no longer has 
trouble tying his shoelaces. Sixteen 
years ago, this simple task became 
impossible when the 47-year-old ho- 
tel owner lost his right arm to a rare 
form of muscle cancer. But recently 
Aird became the first patient to be 
fitted with an electronic arm de- 
signed by prosthetic engineers at the 
Princess Margaret Rose Orthopedic 
Hospital in Edinburgh, Scotland. 

A product of 12 years of research, 
the Edinburgh Modular Arm System 
is the first to incorporate a shoulder 
that rotates overhead, a bending el- 
bow, a twisting wrist, and grasping 
fingers. Motion is generated by an 
array of electrical motors and gear- 
boxes fixed to a frame of lightweight 
carbon-fiber tubes and powered by 
rechargeable 12-volt batteries. 


| AVIATION 


I^ FRANCE'S DASSAULT Aviation is 


gauging the market for the ultimate 
executive status symbol: an eight- 
passenger supersonic business jet. 
Dassault, the only company in the 
world that makes both supersonic 
fighters and business jets, is propos- 
ing the 1,200-mph airplane as an al- 
ternative to new subsonic jets such 
as the Bombardier Global Express 
and the Gulfstream V. 
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Dassault's design is a slender tail- 


first airplane with a double-delta wing. 
It measures 104 feet from nose to tail 
and weighs 86,000 pounds at take- 

off, including 46,000 pounds of fuel. 
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hé Rotating 


Carbon fiber 
frame 


Elbow travels 5 
180 degrees 


Aird uses 
residual muscle func- 
tion in his shoulder to oper- 
ate tiny switches that can produce a 
range of movements not possible in 
his old prosthetic arm. "Instead of 
having a fixed shoulder," he says, "I 
can now reach down and tie my 
shoe, or hold up a nail and hammer 
it into the wall to hang a picture. 

The prototype arm cost about 
$160,000 to develop, but the engi- 
neers believe it could be mass-pro- 
duced for less than $16,000. 

“The next step will be to experi- 
ment with the use of electrical sig- 
nals generated by muscles to control 


nH 


> Dassault's 

„же "supersonic busi- 
ME ness jet will carry 
j eight passengers. 


The Mach 1.8 cruising 
speed was chosen to minimize 


aerodynamic heating effects, so that 
the airplane and its three engines 
can be made from conventional ma- 
terials. A novel landing gear design 
enables the jet to take off at a con- 
ventional angle, avoiding the weight 
and complexity of a Concorde-type 
drooping nose. 

With a range of 4,600 miles, the 
supersonic jet will not fly as far as 
some existing corporate aircraft. But 
even with a refueling stop, it will 
travel from Los Angeles to Sydney in 
7 hours 30 minutes, 6 hours faster 
than a subsonic jet. 

Dassault is looking for partner 
companies to help build the new air- 
plane. Development could start next 
year, and CEOs could begin climbing 
aboard by 2004.— Bill Sweetman 


Shoulder moves 
135 degrees 
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The mechanical and electri- 
cal components of the Edin- 
burgh arm are covered in a 
latex "skin" complete with 
wrinkles and fingerprints. 


the movements," 

, says David Gow, 

Y | leader of the team 

\ that developed 

/  thearm. Elec- 

| trodes placed 

"EA over residual 

[ЧТ shoulder mus- 

WE cles would 

pick up electri- 
cal signals and feed them 

to the motors. So instead of twitch- 

ing a muscle to move the prosthetic 

arm, the wearer could operate the 

arm by thought alone.—Jim Killgore 


The Smell of Death 


| ` A RECENT STUDY of Solenopsis invicta, 
. red fire ants found in northern Geor- _ 


діа, provides evidence for the exis- 
tence of “selfish DNA’—genes forcing = 
the species. to act in ways that en- 


x Sure the gene will be passed on to 
. the next generation. 


Although there are three аа = 


` genetic types for queen fire ants— ` 


BB, Bb, and bb—only the Bb queens _ 


survive for long. Type bb queens die 
before reaching adulthood. And BB ` 


queens give off an odor as they reach x С 
sexual maturity that cues worker ants is — 


to kill them. 


The BB gene is one of the first ` 


` found to confer a clear-cut ` 


trait, in this case odor, that allows ; = 
the ants that don' t have it to iden- 
tify those that do. Scientists don't 


| yet know why ant colonies favor ui | 
. queens. The research was conducted _ 


at the u niversity of Lausanne in 


_ Switzerland and the University of 
_ Georgia in Athens.— 6.5. 
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We'll take YOu there. 


Panic's about to set in. Lucky for you, the GARMIN StreetPilot 
can get you out of that jam and guide you where you want to go, GPS satellites pinpoint your location on an 
electronic map, Insert a data card and access detailed street information and a huge city database, 
But don't let the technology scare you. You'll find the StreetPilot easy to use right out of the box. 


an address. When you see what you like, drive to it StreetPilot takes navigation technology to the 
Enter an address and using StreetPilots directions. : Streets. It's around town peace-of-mind thats 

he StreetPilot tak 779 your way home. z rtable, affordable and easy 
the StreetPilot takes Frino у y — -—— "==, easy 
you there. It shows Best of all, with StreetPilot | 15 Southeast оп F375 277 0315. 0315 || to use. Call 888-4-GARMIN, 


that destination on the you'll never be lost. It shows Р === 38 0421 | 


map, your position on the map, x exactly where | gw 51 0514 


and directions between Ше two. youareonthe | 1 “Arrive at Hone 4s: 10520 | 


nearby services. 
Push the FIND button and follow 


map. You can 
store your favorite locations 
the prompts to view the nearest busi- 


nesses, attractions, shopping or food. 


to find your nearest GARMIN 
dealer. It just might be the last 
time you ask for directions. 


Sa el шы ad RM ! N 
= | ® 


1200 East 151st Street, Olathe, KS 66062 
888.4.GARMIN fax 913.397.8282. www.garmin.com 


© 1998 GARMIN i orporation 


Helping to Steer 
the Big Rigs 


FOR HEAVY TRUCK and recreation 
vehicle drivers, crosswinds represent 
enemy number one. In these condi- 
tions, drivers often find themselves 
fighting the steering wheel, which 
not only causes fatigue but also 
makes for dangerous travel. 

Designing stability into a heavy- 
duty rig has been a long-standing 
engineering challenge. Steering is 
usually centered by castoring the 
front wheel pivots, or kingpins, back 
a few degrees. This makes the vehi- 
cle more stable in most conditions, 
but the side effect is that the rig 
tends to naturally steer away from 
pressure, such as that resulting from 
crosswinds. It also tends to push the 
truck downhill on crowned high- 
ways, causing a persistent pull to 
the right when in the right lane. 

A new device could change all 
that, however. The Howard Power 
Center Steering System, from River 
City Products in San Antonio, Texas, 
is designed to center steering auto- 
matically, reducing driver fatigue 
and dramatically extending tire life 
as well. The system uses a hydraulic 
cylinder attached to either the 
steering arm or tie rod. This cylin- 
der has two pistons working toward 
a center stop that holds the piston 
captive in the on-center position. 

When the steered wheels are 
turned away from center, one of the 
pistons is displaced. When the dri- 
ver releases the steering wheel, how- 
ever, the piston returns the piston 
rod to the on-center position. The 
pressure on both sides of the cap- 
tured piston rod keeps the steered 
wheels on-center, tracking with ac- 
curacy not achieved by any other 
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Audi Goes Retro 


WHEN YOU LOOK out the side window 
of Audi's new TT coupe, the high door 
and the curve of the glass make you 
feel like you're looking through the 
visor of a racing helmet. Indeed, this 
car may be the state of the art in its 
class, but the 2+2 TT harkens back to 
the small racers that zipped around 
European tracks in the 1950s. The 
nostalgic feel is punctuated with a 
polished aluminum gas cap that looks 
recycled from another era. 

That touch of aluminum on the ex- 
terior seems odd until you experience 
the extensive polished aluminum trim 
inside the car; it surrounds just about 
anything that is round, from air vents 
to the stick shift. Aluminum braces on 
each side of the console and an alu- 
minum masking plate for the radio 
complete the handsome look. Rear 
seats that fold down to provide useful 
cargo space are a nice surprise. 

But the TT is more than just a pretty 
face. While the car is loosely based 
on the Volkswagen Golf and A3 (not 
available in the U.S.) platforms, a day 
of testing on the varying terrain of 


method, according to the company. 
The system lets drivers dial out 
some of that castor, letting the cylin- 
der center the steering without the 
constant pulling and wind buffeting. 
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central Italy provided much more of a 
driving adventure than the Golf could 
have. Under the hood is a 1.8-liter 
turbocharged four-cylinder engine, 
mated to a five-speed manual trans- 
mission, packing 180 horsepower. 

No automatic is available. The ride's 


The rear of the Audi 
TT shows an exam- 
ple of the car's ex- 
tensive aluminum 
detail. À two-seater 
with a marginally 
useful rear seat, 
the coupe upstages 
the latest genera- 
tion of sports cars. 


rough enough to make you smile, and 
the thrill increases as you enter every 
turn. Cornering is this car's forte; it's 
very forgiving of overzealous drivers. 

Look for a front-wheel-drive TT in 
American showrooms next spring, which 
will be followed by a Quattro all-wheel- 
drive option soon after. Additional 
performance enhancements to the en- 
gine will yield a 225-hp version slated 
for later in the year. Pricing should 
start in the $35,000 range, and only 
three colors—blue, silver, and black 
—are available.—Frank Vizard 


| 
| 


The centering mechanism gains its 
power from either an existing supply 
of air pressure on vehicles with air 
brakes, or from an electrically pow- 
ered compressor.—Dan Carney 
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The road ahead is merely a suggestion. 


But behind the wheel of the All-Wheel Drive Subaru 
Outback, fun and adventure are a given. On the road, 


you'll be impressed with its carlike ride and great gas 


Dur unique AI-Wheel Driving System automatically transfers power 


fram the wheels that slip ta the wheels thar grip 


mileage. Off-road, you'll find its full-time All-Wheel Subaru dealer today. Call 1-800-WANT-AWD or visit our 


Drive and big cargo bay a necessity, Can't decide website at www.subaru.com for more information. 
which w ay to go! We suggest a test-drive at vour local 


= m SUBARU. 


The Beauty of All-Wheel Drive. 
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Grand Cherokee Keeps The new Jeep 
| Grand Cherokee 
Its Blood lines has a more aero- ¢ 


dynamic look and 
a new four-wheel- 
drive system. 


ONLY 127 PARTS are carried over from 
the 1998 Grand Cherokee—the oil fil- 
ter, rear-view mirror, and a bunch of 
nuts and bolts. But the '99 Grand 
Cherokee still looks like a Grand Chero- 
kee. And by mixing smooth riding and 
handling with plenty of off-road 
oomph, the first major redesign in six 
years stays true to its bloodlines. 

On first impression, the most tan- 
gible differences are a slightly rounder, 
more aerodynamic shape and a gener- 
ally smoother ride. The most distinc- 
tive engineering feature is the optional 
Quadra-Drive, a new hydraulic-based 
four-wheel-drive system. Without any 
driver involvement, speed-sensing 


torque-transfer couplings in the trans- 
fer case and front and rear axles sense 
wheel slip and direct torque to the 
wheels with the most traction, keeping 
the Jeep moving forward even if only 
one wheel has traction (see "Best of 
What's New"). 

Jeep also replaced the optional 
pushrod 5.2-liter V8 with an sohc 4.7- 
liter V8 that delivers 15 more horse- 
power (235), five less pound-feet of 
torque (295), an additional 1 mph in 
fuel economy (15 city, 20 highway), 
and—to meet California's Low Emis- 
sion Vehicle requirements—30 percent 


fewer emissions. The standard inline 
six-cylinder engine sees horsepower 
up five to 195, torque up 10 to 230 
lb.-ft., and fuel economy improved by 
1 mpg, with fewer emissions. 


A dual-zone climate control system 


uses infrared sensors to maintain the 
interior temperature. Chrysler has also 
moved the spare tire—it now fits under 
the cargo floor for easier stashing of 
golf clubs and other gear. 


The base price for a 1999 Laredo 


will decrease by $250, to $26,220, for 
the two-wheel-drive version. The 4wd 
starts at $28,190.— Bob Sillery 


wanted to use a freer-flowing ex- 
haust to generate 
more power— 
which would also 
increase exhaust 
noise. To compen- 
sate, engineers set out to reduce in- 
ternal mechanical noise. They accom- 


Repowering the Hog 


HARLEY-DAVIDSON introduces new 
engines about as frequently as Hal- 
ley's Comet visits our skies, so a new 
engine in 1999 is big news. 

The company has named the en- 
gine Twin Cam 88, after its innova- 
tive two-camshaft pushrod design 
and large 88-cubic-inch (1450cc) dis- 
placement. Derived from a 45- 
degree V-twin engine 
with air cooling, fea- 
tures the Twin Cam 
88 retains, the new 
engine posed two 
major technical chal- 
lenges to Harley's en- 
gineering team, which 
was attempting to in- 
crease performance over 
the previous version. 

The first problem was 
noise. The Environmen- 
tal Protection Agency 
limits the amount of 
noise a bike can make. 
Designers, however, 


plished this feat with quieter, chain- 
driven cams, a stiffer crankcase, and 
redesigned engine covers. 


Second, since the more powerful 


Harley's 
new V-twin 
engine is a 
combination of 
engine art and sci- 
ence. The new 
twin-cam de- 
sign is more 
powerful and 
quieter, but major 
decisions—includ- 
ing the new valve 
actuation system— 
were made because 
they looked right. 
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engine runs hotter, ad- 
i ditional cooling 
EE was necessary. 
The new, stiffer 

engine features 
50 percent greater 
cooling fin surface area, so even 
hopped-up engines won't overheat. 
(Owners might not be anxious to 
modify their Twin Cam 88 anyway 
—it makes 10 percent more horse- 
power and torque than previously.) 

Harley has also increased the bore 
and shortened the stroke, giving the 
Twin Cam 88 a higher redline (5,500 
rpm). The engine still uses Harley's 
signature pushrod valve actuation 
technology, but those pushrods are 
now lifted by separate camshafts for 
each cylinder. 
Why separate camshafts? It seems 

a chain-driven cam would have forced 
the cam farther from the crankshaft. 
However, mockups of a single high- 
mounted cam didn’t pass the Harley 
style test. The solution was a cam at 
the base of each cylinder, which lets 
pushrods run stylishly parallel to the 
cylinders rather than at an angle from 
a high, central camshaft.—D.C. 
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Spark Contrast 


IF YOU haven't thought 
much about your car's 
spark plugs lately, 
you re not alone. 
There's really little 
need: Today's sophis- 
ticated engines come 
equipped with plugs 
that last for 100,000 
miles or more. 

Now, Bosch hopes 
to make the public 
aware of spark plugs 
through a product that 
offers tangible benefits. 
The company recently in- 
troduced the Platinum + 4, an 
innovative spark plug design 
that, it says, improves cold start 
reliability by a third and increases 
fuel economy by nearly 5 


percent. 


Odyssey Grows Up 


HONDA’S 1999 ODYSSEY challenges the notion that all mini- 


vans are carved from the same template. 

But first things first: The ‘99 models fi nally get sliding - 
doors (both on the driver's and passenger's side). Double- 
side sliding rear doors are getting commonplace, but the 
Odyssey more than makes up for this obvious tardiness by 
staking out plenty of individual territory (see “Best of 
What's New”). Its new chassis is a full 118-inch wheelbase, 
ranking it with the larger minivans. The unusual fully 
independent suspension features struts in front and— 
adapted from the Accord— 
double wishbones at the 
rear. It handles rough 
roads and crosswinds eas- 
ily, and the steering preci- 
sion is uncanny. 

A 24-valve 210-horse- 
power aluminum-block V6, 
utilizing Honda's two-phase 
VTEC valve actuation system, is the standard 
powerplant. Optimized for fuel economy, the 
engine delivers 26 mpg on the highway. | 

The roomy interior has several innova- 
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Instead of a singular ground elec- 
trode at the end of the plug, the 
Platinum + 4 features four made of 
a nickel-yttrium alloy. The alloy is 
twice as resistant to high tem- 
peratures as traditional elec- 
trode metals, reducing the 
potential for erosion and 
corrosion. This al- 
lowed Bosch to in- 
crease the air gap 

between the cen- 
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traditional spark plugs, the gap must 
be small enough to ensure ignition 
despite wear or residue. The larger 
gap in the Platinum + 4 plug allows 
for a lower voltage requirement. In 
addition, the plug has a pure plat- 
inum center electrode that's heat- 
fused to its surrounding ceramic 
cylinder—a design that resists corro- 
sion and oxidation. 

The result, says Bosch, is a longer, 
more powerful spark, which trans- 
lates into smoother idling and accel- 
eration and also means better self- 


ter and ground 
electrodes. In 
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cleaning of the carbon deposits that 
can build on the center electrode 
during cold starts and warm-up. These 
deposits, caused by incomplete com- 
bustion, decrease efficiency and re- 
liability and eventually ruin the plug. 

The Platinum + 4 fits most import 
and domestic vehicles dating back 
to 1983. It's available at automotive 
aftermarket stores, with a retail price 
of $5.99.—William G. Phillips 
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tions. Most noticeable is the stowaway rear seat, which 
flips down into a bin that also handles additional cargo 
when the seat is raised. The spare tire rests in a different 


bin behind the front seat row, where it is both accessible 


and inconspicuous. The middle seats slide sideways on rails 


. to shift from bench to individual configuration—the most 


flexible seating arrangement found in any minivan. An elec- 
tric door option is workable but slow. A better worked-out 
feature, adapted from Honda's CRV, is a folding table that's 
situated between the front seats. - 

With a base price of $23,000, the Odyssey is a bit 
pricey. However, it comes essentially loaded; few options 
are even offered. The result 
is a highly flexible people 


mover more at home on the 


The rear seats (left) flip 
down into a stowage bin 
and eventually disappear. 


Honda belatedly adopts. Saleen] (er Scam OD A СУРЫ 
sliding rear doors (below), WAY than most of its | 
on both sides. primary competition.— D. M. 
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IF YOU THOUGHT YOU'D CONSIDER | 


A DIGITAL CAMERA, WHEN HELL FREEZES OVER; | 


OBSERVE THis RECENT ПОТ QI: HELL; 


Take heart, for there is finally a digital camera i designed l NU for yo eee 
The Coolpix 900s features a 3X Zoom Nikkor lens, 3-mode TTL Aetering, and 1280 ; x 960 [ 

resolution. There's precise 945-step autofocus, a 5. mode speedlight, plus optional a 
wide- angle and fish-eye lenses. All of which helps produce an 8 x] 0 print serious Em 
photographers will be proud. to call their own. The Coc pix 900s. Thank heaven you i z 


held out for a Nikon. To learn more, call |- 800-52- NIKON, or visit wwwnikor jnusc.com 


Photo shown is unretouched and was takan by B. Moose vicum with a Coolpix %0 900. e ЖО | The Nikon Coolpix" 900s 


N. 
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Kid Stuff, Born of TV 


SHOPPING FOR the littlest computer 
users in your household this holiday 


season? There are some familiar 
names—at least to your kids— 
waiting to greet you as you stroll 
past the software shelves. 

Two of the most popular chil- 
dren's shows on TV from the 
Nickelodeon network will be 
playing on CD-ROM this fall. 
Tommy, Chuckie, Angelica, and 
those other mischievous Rugrats 
go digital with the Rugrats Ad- 
venture Game and Rugrats 
Movie Activity Challenge, with 
the latter meant to dovetail with 
the big-screen cinematic experi- 
ence due at movie theaters by 
Thanksgiving. Each is aimed at 
6- to 10-year-olds, and costs 
about $30 from Broderbund. 

For younger tots, a pair of new 
CD-ROMs are based on the one of 
the most watched preschool shows, 
“Blue’s Clues.” Human host Steve 
and his animated dog Blue impart 
some elementary lessons as they 
hunt for clues in Blue's Birthday 
Adventure ($50) and Blue's ABC 
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Time Activities ($20), both from 
Humongous Entertainment. 
Not all of the characters 
playing starring roles in this 
season's made-from-TV soft- 
ware are first-timers to the digi- 
tal stage. Broderbund is selling a 


The Rugrats (below), 
Dr. Seuss (above and 
right), and Blue the 
dog from "Blue's 
Clues" (top right) are 
among the animated 
TV stars coming to a 
CD-ROM disc near you 
for this holiday season. 


($20), Dr. Seuss Kindergarten ($20), 
and Dr. Seuss Kindergarten Deluxe 
($30). And this season, Broderbund 
also begins a new series of more ac- 
tivity-oriented Living Books titles 


Db 
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with Arthur's Computer Adven- 
ture, featuring the PBS animated 
star. It sells for about $30, or $10 
more with an Arthur doll. All of 
these titles run on either Windows 
PCs or Macintosh systems.—C.O. 


VOICE RECOGNITION 
Personal Talk 
IF TALK IS CHEAP, then it's only fair 


that speech recognition programs are 
coming down in price. 


Dragon Systems' Point and Speak, 
about $50, is a natural-pace voice 


recognition program built around 


the same engine as the company's 
NaturallySpeaking products but is 
simpler to use. You can click on any 


text window—including e-mail and 


chat room windows—and begin 
speaking. Dragon claims the same 
95 to 98 percent accuracy. 

IBM's ViaVoice has also been 
scaled down for personal use. It's 
now available in a home edition for 


about $50. One key improvement: 


You can now edit your documents 
with natural-sounding commands 
as you speak. There are some new 
choices too. Philips’ FreeSpeech 98 


sells for as little as $39—albeit. 


without the headset microphone 
the others have—or about $75 
with a mike and trackball included. 
Lernout & Hauspie also sells a new 
easy-to-use speech product called 
Voice Xpress for about $50.— C. 0. 
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From Chaos, Brains? 


COMPUTER SCIENTISTS like to call it 
dynamics-based computing. You and 
I would more likely dub it chaos. Ei- 
ther way, it may open the door to 
more powerful computers. 

William Ditto, a professor of 
physics at the Georgia Institute for 
Technology, working with Sudeshna 
Sinha of the Institute of Mathemat- 
ical Sciences in India, has devel- 
oped a new type of "chaos" network 
based on the theory that "natural 
chaotic systems" must serve a pur- 
pose or evolution would snuff them 
out. Essentially, he injected a wide 
range of values, or chaotic ele- 
ments, into a network of computers 
designed to pass on data in domino 
fashion when the values exceeded 
preset limits, with excess values 
"avalanching" into neighboring ele- 
ments. Eventually, the imbalances 
are computed out of the system and 
a balance, or answer, is computed. 

The hope is that by programming 
the right parameters and rules into 
a chaotic network, complex prob- 
lems such as pattern recognition 
can be rapidly worked out.—C.0. 


If E.T. Modems Earth, 
Can You Take the Call? 


THE GIANT ARECIBO radio telescope 
in Puerto Rico delivers a whopping 
50 gigabytes of data per day. Hidden 
somewhere in that deluge may be a 
message from an extraterrestrial. 


COMPUTERS & SOFTWARE 
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LAPTOPS 


Thin Is Very In 


SOMETIMES, size does matter. 
Lugging a laptop through an 
airport while trying to make an 
impossibly dovetailed connect- 
ing flight would be one of 
those times. Which no doubt 
helps to explain the appeal 
of downsized laptops like 
Sony's 505G and Toshiba's 
Portégé 7000 models (see 
“Best of What's New’). 
NEC’s new Versa SX is cut 
from the same thin cloth, but falls 
somewhere in between the minimal- 
ist 505 G and potent Portégé. 

The Versa SX is slightly thicker 
and heavier than those models, but 
still a skinny lightweight by conven- 
tional laptop standards at 1.3 inches 
thick and 4.5 pounds. With the re- 
movable CD-ROM drive aboard 
for the ride, it bulks up a bit to 5.4 
pounds. And this size does leave 


NEC's Versa SX 
isn't as small as some mini 
laptops, but it packs a lot of punch. 


memory and a 2.1-gigabyte hard 
drive, with larger drives available. 
Although it won't generate the 
gee-whiz reactions of the 505C, the 
Versa SX holds its own in the looks 
department with a sleek, two-tone 
gray case. The only cause for con- 
cern may be its exceptionally thin 
LCD lid, which makes life easier on 
the shoulders but doesn't appear to 
offer much protection for the screen 
in the event it winds up under a 
suitcase. But such is the price you 
pay (along with a big sticker) for 
life in the thin lane.—C.O. 


room for bigger displays than either 
the Sony or Toshiba models: The 
233M Hz Pentium II version ($3,499) 
comes with a 13.3-inch active-ma- 
trix LCD, while the 266MHz model 
($3,999) sports a big 14.1-inch LCD. 
Both models come with 32MB of 
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tomatically submit its results and 
download a new packet of data. 
The 100 participants were cho- 
sen at random from more than 
100,000 who signed up at seti.ssl.ber 
keley.edu, says Dan Werthimer, an 
astronomer who heads the SETI 
(Search for Extraterrestrial Intelli- 


ata recorder ganscan 168 
million radj# channels as it 
== ir ms for ЕЛ. signals. 


But astronomers don't have enough computer power to an- 
alyze all the data, so they're turning to the public for help. 
In a project that begins this month, 100 owners of per- 
sonal computers will receive packets of radio data collected 
by the telescope. They'll also receive a software program that 
resembles a screensaver. Once the program is installed, the 
computer will use any idle time to analyze the data. Later, 
when the user logs onto the Internet, the com puter will au- 
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gence) program at the University of California in Berkeley. 
The Planetary Society, Paramount Pictures, and Sun Micro- 
systems are funding the project, called SETI@Home. 

This is not the first time PCs have been used to tackle a 
huge problem. Scientists have previously tapped PC users to 
search for prime numbers and to test encryption systems. 
"But only certain problems can be easily divided up among 
many computers,” explains Werthimer.—Dawn Stover 
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It’s a totally different way to stimulate your senses. 


The Live! experience is a totally different way to interact with your PC. Our multimedia upgrades take 
P y y y PS 

you places you've never been. It's seeing and hearing for the first time. It's being there without ever leaving 

your seat. It's the adventure of a lifetime. Turn your PC into an extraordinary entertainment center — 


at an incredibly affordable price. 
CREATIVE 


www.soundblaster.com/golive/ 


©1999 Creative Technology Ltd. All brand or product names listed are trademarks or registered trademarks and are property of their respective holders. If you're not on the net. give us a call at 1.800.998 5227 for more information 


COMPUTERS & SOFTWARE 


DIGITAL 


PHOTOS 


Film in the Round 


THE NEXT TIME you get your film 
developed, you might want to ask for 
extra prints—on a CD-ROM disc. Ko- 
dak, teaming up with Intel, is prepar- 
ing to offer a new option at most of 
its affiliated retail photo-developing 
outlets that can put all of your memo- 
ries on a disc, as well as on paper. 
Dubbed Picture CD, the new 
service converts all of your film pic- 
tures to high-resolution digital pho- 
tos and puts them on a CD-ROM 
disc for $10 or so (in addition to what- 
ever you pay for film prints). The disc 
will also contain basic photo editing 
and printing software, as well as 
software for e-mailing the photos to 


Cool Science for Curious Kids 
www.hhmi.org/coolscience 

Fun science projects for kids plus 
related explanations on topics 
like butterfly biology, household 
dust, and more. 


How Stuff Works 
www.howstuffworks.com 
How some of our everyday appliances, 


gadgets, and machines do their chores. 


Mayo Clinic Health Oasis 
www.mayohealth.org 

The latest on the health news that is 
making headlines. 


Tycho Brahe Expedition 


www.astro.ku.dk/tycho/tbe98/english 


Search for the Greenland meteorite, 
whose fate is still a mystery. 


family and friends. The built-in soft- 


ware, Kodak hopes, will make it eas- 
ier for anyone to use digital photos. 
Early versions of the Picture CD 
use customized software created by 
Adobe Systems. Some photo outlets 
already offer digital services, but 
typically at much higher prices and 
without the added software. And 
Picture CDs, unlike Kodak's earlier 
Photo CDs, are standard CD-ROMs 
that should play in any computer. 

Kodak is currently testing the 
Picture CD service in Indianapolis 
and Salt Lake City, and plans to roll 
out the service nationally in early 
1999, Eventually, the company says 
Picture CDs should be available at 
every Kodak-affiliated processor, in- 
cluding supermarkets, drug stores, 
and camera shops.— C.O. 


AfriCam 
www.africam.com 
Hang out by a water hole in Africa's 


 Djuma game reserve. 


NOAA's State of the Coast Report 
state-of-coast.noaa.gov 

Essays on coastal issues from national 
and local perspectives. 


The Answering Machine 
www.answeringmachine.co.uk 
Suggestions for your outgoing message. 


Conceiving a Clone 
hyperion.advanced.org/24355 

The history of cloning, recent develop- 
ments, and misconceptions. 


The Houshold Cyclopedia 
members.xoom.com/mspong 

A practical, if tardy, guide to life in the 
late 1800s. 


Sea Turtle Satellite Tracking Program 
www.cccturtle.org/sat1.htm 
Tracking the trends in sea turtle migration. 


| Exploratorium's Science of Baseball 


www.exploratorium.edu/baseball 
Test your reaction time to a fastball, 
for example. 

—Suzanne Kantra Kirschner 


il IBM’ s GE Microdrive promises | to‏ ا 


put big storage space into devici 
like digital cameras and PDAs. 


STORAGE 


Driving Down 


IMAGINE TAKING hundreds of 
photos with your digital camera 
without ever having to transfer 
them to your PC or continually 
swap memory cards. IBM's Micro- 
drive, the world's smallest hard 
disk drive, may let you do that 
by the middle of next year (see 
“A Walkman for the Internet,” 
Electronics Newsfront). 

The Microdrive uses a platter 
inside that's just 1 inch in diame- 
ter (roughly the size of a quarter), 
and is electrically frugal enough 
to be powered by a pair of AA 
batteries. The drive is designed 
to fit into the new CompactFlash 
Type II standard, but cannot be 
used in the Type I CompactFlash. 
slots used in most of today's digi- 
tal cameras. For now, the only 
camera with a Type II slot is 
Canon's PowerShot Pro 70. But 
Hitachi, Kodak, Hewlett Packard, 
and Minolta have each expressed 
an interest in incorporating Type 
II slots in their cameras and pos- 
sibly printers, according to IBM. 

The Microdrive can hold the 
equivalent of 236 floppy disks, 
or 340MB. That's about five times 
more data than today's largest- 
capacity CompactFlash cards. At 
à projected price of about $300, 
Microdrive may prove less costly 
per megabyte than CF cards. Still, 
Microdrive is expected to be used 
in high-end models.— S. K. K. 
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, DO YOU CELEBRATE CREATIVITY? TT — 
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LIFESTYLE* 
HOME THEATER 


SYSTEMS 


Creativity comes from a willingness 
to be different and the technology 
to make it work. Lifestyle” systems 
represent a fundamentally different 
approach to audio, engineered to be 
the best sounding, easiest to use 
home theater systems ever. One lis- 
ten and you'll understand why Stereo 
Review said we had "A decidedly 


different world view."* 


Better sound through research. 


1.800.444.BOSE 
Please Ask For Ext. 676 


For information on all our products: 
www.bose.com/lifestyle 
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Wheel of Fortune 


RESIDENTS IN northern climates 
are always looking for creative ways 
to reduce heating bills in the winter 
and air-conditioning bills in the sum- 
mer. One of the latest trends— par- 
ticularly for owners of large homes 
—is to install a so-called enthalpic 
wheel, which has the potential to 
cut heating and cooling bills in half. 

The porous synthetic wheel— 
which ranges up to 7 feet in diame- 
ter—is impregnated with a moisture- 
absorbing desiccant. The wheel is 
then placed in ventilation ductwork 
perpendicular to incoming fresh air 
and the exhausting "used" air. It 
uses the two airstreams' contrasting 
heat and moisture concentrations to 
transfer energy and humidity from 
one airstream to the other. 

The wheels work most effectively 
in contrasting indoor-outdoor envi- 
ronments. During northeast winters, 
for example, the outside air is cold 


Smart Windows Get Smarter 
_ А NEW MATERIAL CREATED accidentally by scientists at the 
` Lawrence Berkeley National Laboratory and the University 


шып sma “mm шыш sm am ll o axi шыш mm шыш a sma sma шын sm s кык шыш эшш шыш as wv шын шыш шшш 


Exhaust air | 


x Corrugated 


Rotating 
enthalpic 
wheel 


Furnace 


desiccant | 2 


As an enthalpic wheel spins, it captures the warmth and moisture of exhausting air during the 
winter for reuse. In the summer, the wheel removes humidity from the incoming air while at 
the same time recapturing the coolness from outgoing air. 


and dry; inside, however, residents 
are seeking warm and humid air. 


The wheel absorbs the heat and 


moisture from exhausting air and 


transfers it to the incoming air. Dur- 


ing hot and humid summers, mean- 
while, the wheel absorbs incoming 
moisture and transfers it to the ex- 
hausting air. The coolness of the 


exhausting air is captured and trans- 


ferred to the hot incoming air. 
The wheel can recover approxi- 


WINDOWS 


mately 75 percent of the energy used 
to heat and cool ventilation air, ac- 
cording to Marc Rosenbaum, founder 
of Energysmiths in Meriden, New 
Hampshire, a company that builds 
and designs environmentally friendly 
buildings. “Savings can be consider- 
able where ventilation air is the ma- 
jor load,” he says. Recouping the 
$900 average cost of the wheel, in- 
cluding installation, takes about 
four years.—Christopher Miller 


ent methods to alter the opacity of transparent objects. 


Photochromic materials darken automatically when exposed 


| to light, while those that are electrochromic darken in re- 
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. of California at Berkeley : could make windows that darken 
a when exposed to light more versatile and cheaper to produce. 
— . Chemist Robert Kostecki, along with colleagues Frank 
` McLarnon and Thomas Richardson, was conducting research - 
. aimed at improving rechargeable batteries when he placed 
thin, transparent nickel-hydroxide and titanium-dioxide 

films on glass. When. exposed to ultraviolet light, the lay- 

ers of film darkened—the result of oxidation. The film be- 
. came transparent again when the light was blocked. More 

_ research showed that it took about 10 minutes for the 
film to reach its darkest hue. 

This new material could eventually be used in both pho- 
` tochromic and electrochromic devices, which utilize differ- 


40 


sponse to an electric charge (see "Pane-Staking Technology," 

Feb.). The titanium-nickel film would be cheaper and easier 
^to produce i n large quantities than current photochromic | 

materials. And, because it responds quickly to an electrical 


- charge, it could be used in electrochromic applications. 
Kostecki acknowledges that more work must be done 


: before the titanium-dioxide and nickel-hydroxide films can 
Бе introduced commercially. The next step, he says, is to 
develop thinner, higher-quality films that would have quicker 


reaction times and respond to light in the visible, instead 


of the ultraviolet, spectrum. Once it is modified, the new 


material could be used in other applications besides win- 


dows, such as in photochromic sunglasses, computer dis- 


play panels, and light detectors. —Rhonda Hilario Caguiat 
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RESEARCH 
Tape That Doesn't. 
Live Up to Its Name 
DUCT TAPE IS one of the most 


versatile materials ever invented. 
You can patch a tent, seal up a - 


box, or even repair a. leaky 


LL. garden house with it. But 


according to the De- 
partment of Energy's 
Lawrence Berkeley 
` National Laboratory, 
` there's one thing 
* duct tape doesn't do 
well: seal a duct. 
In leak tests at the lab, 
researchers Max Sherman and 
Iain Walker forced alternating 
hot and cold air flows through 
finger-jointed metal ducts 
| sealed with a variety of prod- 
| ucts—including duct tape, clear 
plastic tape, foil-backed tape, 
mastic, and injected aerosols. 
The researchers also baked the 


sample ducts at temperatures of 


140 to 187°F, simulating the 
conditions in many attics. 

“Of all the things we tested,” 
says Sherman, “only duct tape 
failed. It failed reliably and 
often quite catastrophically.” 

Duct tape consists of a cloth 
backing and a rubber adhesive. 


“We think that heat degrades the 


glue, and that's what's killing 
the duct tape," Walker says. 
The researchers are recom- 
mending that duct tape manu- 
facturers reformulate the glue 
to work better at higher tem- 
peratures, and that longevity 
standards be developed for all. 


duct sealants. Whether that will 


happen remains to be seen; as 
of press time, manufacturers. 
were studying the test results. 
‘In the average house, 20 to 
.. 30 percent of the energy used 
for heating and cooling is lost 
through ducts.—Dawn Stover 
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A TENNESSEE HAY WAGON , seldom seen 
these days, reminds us of the way Jack Daniel got 
his whiskey business rolling. | 


A young Jack Daniel often traveled the road to 
Huntsville, Alabama in a wagon much like this 
one. (He would hide hís whiskey under the bales 
to protect it from highwaymen.) If you 


appreciate a smooth síppín' whiskey, M 
? I I 2 ЧР ФЕРЕРА 

you'll be happy to know we still make te 

Jack Daniel’s using the same methods uum 


Mr. Jack did. And, perhaps, even даа 
happier that we've found faster < ju 
Ways to deliver ít. 


SMOOTH SIP PIN” 
TENNESSEE WHISKEY 


Your friends at Jack Daniel's remind you to drink responsibly. 


Tennessee Whiskey = 40-43% alcohol by volume (80-86 proof) • Distilled and Bottled by 
Jack Daniel Distillery, Lem Motlow, Proprietor, Route 1, Lynchburg (Pop. 361), Tennessee 37352 
Placed in the National Register of Historic Places by the United States Government. 
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o Level Guide for more 
„ accurate drilling 


D Variable Speed Dial 
adjusts to various tasks 


o Improved Ergonomics 
to reduce fatigue 

o Ball Bearing Output for 
greater precision 
A300 W Peterson. Chic Bg U. 606-6 
019985-B Power Too C 


The drills from Skil are part of our 
entirely new line of power tools. 

With more features and up to 4.5 amps, 
these drills blast through almost anything. So 
whatever the job, there's no reason to say no. 


www.skiltools.com 


THE LEGEND 
KEEPS BUILDING: 


MATERIALS 
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Super Insulator I x Métal toi 


SUPPOSE YOU could buy 
a refrigerator that occu- 


pied the same space as a н Coox _. 
the white giant you Ope ен wz 

have now, but would A руу ". 

feature much more inte- Ус“ foam § 

rior storage space and "m 


A new super-insulating panel consists of open-cell 


be more energy efficient. foam evacuated to a high vacuum and wrapped in foil. 


Suppose you could insu- 
late your whole house like a vacuum bottle, so your air-conditioning bills in 
summer and heating bills in winter would be slashed. 

That's the payoff that could stem from a cooperative research and devel- 
opment project in progress at the U.S. Department of Commerce's National 
Institute of Standards and Technology (NIST). Researchers there recently fin- 
ished conducting R-value measurements on a new kind of vacuum-insulating 
panel using a novel fill material developed by Dow Corning. The panel has an 
R-value six times as high as traditional glass-fiber insulation. In other words, 
a 1-inch-thick panel would block heat as well as 6 inches of glass fiber. 

The panel consists of a patented filler material called Instill, enclosed with 
a thin barrier material such as metal foil. The whole sandwich is evacuated to 


a high vacuum. Peter Pendergast of Dow Chemical says the filler is an open- 
cell polystyrene foam. Open cells, unlike the closed cells in Styrofoam, have 
holes that allow all the gas or air within to escape, thus enhancing the heat- 
blocking effect of the vacuum. The new panels could also be used in refriger- 
ated trucks, vending machines, and shipping packages. The EPA estimates that 
advanced insulation materials, such as vacuum panels, could lead to $1 bil- 
lion in annual energy savings in the United States.—Arthur Fisher 


Sunny Delight 


TWO NEW THIN-FILM photovoltaic 
technologies are coming to market, 
promising to cut the cost of generat- 
ing power from the sun. Developed 
in part with funds from the National 
Renewable Energy Laboratory 
(NREL) in Golden, Colorado, copper 
indium diselenide and cadmium tel. 
luride deliver more efficiency at a 
lower cost than current materials. 
Until now, PV materials have been 
limited to bulky crystalline silicon 
and amorphous silicon, the first of 
the so-called thin films. Not only is 
amorphous silicon cheaper than 
crystalline, it's thin-film characteris- 
tics make it perfect for use in roof- 
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ing materials. But it converts only 7 
percent of the solar energy it absorbs 
to electricity—half that of crystalline. 

According to NREL’s Ken Zweibel, 
the two new thin-film materials can 
achieve efficiencies of 10 percent or 
more. And while they will initially 
cost about the same as amorphous 
silicon, prices should drop quickly. 

Cadmium telluride is being manu- 
factured by Solar Cells of Toledo, 
Ohio, and BP Solar of Fairfield, Cal- 
ifornia; copper indium diselenide is 
currently being produced by Siemens 
solar of Camarillo, California. Arthur 
Rudin, manager of product market- 
ing at Siemens, says the company 1s 
working with roofing manufacturers 
on a PV roof tile, and adds that it 
should hit the market within a year 
or two.—Charles Wardell 
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GRAND PRIZE 


Win a mint '65 Corvette 


FIRST PRIZES 
*5 Vintage 
Leather Skil Logo 
Jackets 


OTHER PRIZES INCLUDE: 


*100 Skilsaws 


© 1998 $-B POWER TOOL COMPANY 


THE LEGEND KEEPS BUILDING. 
To enter, look for the display at your 
nearby hardware store or home center, 
visit www.skiltools.com, 
or fill out the entry blank below. 


OFFICIAL RULES-NO PURCHASE NECESSARY 

1. Complete an official entry form, òr on a plain 377 x 5" postcard, hand print your 
name, address, zip code, telephone number and the words “SKIL SWEEPSTAKES: 
Each entry must be mailed separately to SKIL SWEEPSTAKES, PO. Box 8665, 
New Milford, CT 06776-8665, All mail-in entries must be received by 1/15/99. 
2. Grand prize (1) 1965 Corvette Convertible (est. retail value $31,500); First 
Prizes (5) Premium Leather Driving Jackets (est. retail value $450 each): Second 
Prizes (100) Skill Saws (est. retail value $50 each). Winners will be selected in a 
random drawing fram among all entries received. Drawing will be conducted by 
ССМ, whose decisions are final on all matters relating to this sweepstakes. Odds 
of winning are dependent upon the number of entries received. All prizes willl be 
awarded and winners will be notified by mail. Taxes are the responsibility of the 
individual winners. Winners may be required to execute an affidavit of eligibility 
and liabilily/publicity release. within 14 days of notification. Entry constitutes 
permission to use winners names and likenesses for promotional purposes 
without further compensations, except where prohibited by law. 

3. Sweepstakes open to residents of the U.S. who are 18 years of age or older as 
of entry date, except employees and their families of 5-B Power Tool Co., their 
wholesalers, distributors, retailers, TIMES MIRROR, their affiliates, subsidiaries, 
promotional and advertising agencies. This offer is void wherever prohibited. 

4, For a Skil winners list, available after 4/15/99, send a stamped, self-addressed 
envelope to: SKIL WINNERS, c/o COM, 470 Park Avenue South, New York, NY 10016. 
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Corvette purchased from Corvette City, Inc., Highland Park, IL. 
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A Walkman for 
the Internet 


DOWNLOADING music 
from the Internet isn’t 
new, but loading those 
audio bits into a tiny 
player that fits inside 
your shirt pocket is— 
and it promises to be 
music's next big thing. 

Get ready for a tiny 
Walkman that doesn’t use 
tape or a disc. Collectively 
known as MP3 players, the 
new portable music devices are 
not much bigger or heavier than 
a pager—batteries included. 
Credit the advance to recent 
developments in flash-memory 
cards, stamp-size bit buckets that 
can hold an hour's worth of digital 
music for playback through head- 
phones. The newest and smallest of 
these pocket jukeboxes is called Rio 
($200), from Diamond Multimedia 
(see "Best of What's New"), and work 
at Sony, Saehan, and elsewhere will 
widen the field next vear. 

Although there are differences 


Selection #1 DOWNLOAT: | 


3 j 
i 
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song basis. 


Store your 
downloaded 
songs on your 
computer and 
add more tunes 
from a CD. 


= 


Transfer the 
music to an 
MP3 player 
for tunes 
on the qo. 


in how users pay for material, the 
Internet audio recorders obtain the 
material similarly. With software pro- f и [Шш Hi 
vided by the manufacturer, the user $ ¢ Lr 
connects to a Web site to select mu- l E 
sic for downloading to a computer. "“ ү 
[t's transferred to the portable player P % 
through a parallel port connection. С 


Diamond's Rio uses a popular 
nonproprietary МРЗ compression 
standard to shrink Internet audio 
files to as small as one-twelfth of their 
original size before they are trans- 
ferred to the player. Besides letting 
users purchase music from a variety 
of licensed Web sites (songs cost 75 
cents to $1, and many are free), Rio 


| lets users record M... from CDs  ' 
| through the PC's CD-ROM drive. | 
| Rio comes with 32MB of flash | 
' memory built in, but removable . 
| SmartMedia flash memory cards | 
| provide extra storage. They're avail- | 
| able in 30-minute (16MB) and 60- 
| minute (32MB) versions for $50 and: 


44 


арсар music 
! from a Web site | 
on a song by 


$100 respectively— prices that will 
likely drop quickly. Since flash mem- 
ory uses little power, the 2.75-ounce 
Rio runs for 12 hours on a single AA 
alkaline battery, or double that with 
a lithium AA. The device has selec- 
table equalization settings for 
classical, jazz, and rock, and 
the same forward-reverse- 
repeat transport controls as 
CD and MiniDisc players. 
m Before long, other MP3 
_ devices will be available. 
— Sony will offer players that 
" use its chewing-gum-styled 
Memory Sticks. Right now, these 
cards are available in 4- and 8MB 
versions, but larger capacities are be- 
ing readied for music. Sony's tight- 
lipped on what the player will look 
like, but the company did trademark 
the NetMan name last year. 
Another player in the Internet 
portables game is the unlikely duo of 
Japan's Kobe Steel and NTT tele- 
phone network. By next summer, the 
partners plan to offer their 1.5- 
ounce Solid Audio recorder, 
a 16MB credit-card-size bit 
bucket good for 25 min- 
utes of CD-quality stereo. 
Meanwhile, the bit 
buckets for these porta- 
bles won't be limited to 
solid-state flash memory 
— whose storage capacity 
now maxes out at 64MB. 
Saehan, a large Korean 
electronics manufacturer, 
will sell a flash memory 
portable called MPman that 
uses a 2.5-inch hard disk drive 
with 360MB to 2GB—about 500 
songs—of storage. The player will be 
large compared with Rio, but hard 
drive portables will shrink consider- 
ably after IBM's new Microdrive (see 
"Driving Down," Computer News- 
front) becomes available next year. 
It packs 340MB into a small package 
that fits a PC Card slot, and, accord- 
ing to the company, doesn't skip like 
CD players when subjected to vibra- 
tion.—Stephen A. Booth 
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Dial M for Money 


NEXT YEAR could be the year of the 
combination phone and personal 
digital assistant. Already, cell- 
phones like the Nokia 9000 and the 
Philips Consumer Communications’ 
Accent, a PDA peripheral for the 
company's Trapeze models, offer a 
mix of conversation and data man- 
agement. And in early 1999, Qual- 
comm will debut its pdQ model in 
the United States while Motorola 
will begin offering its Smart Phone 
in Europe, with a U.S. introduction 
expected next fall. 

The diminutive pdQ puts the 
features associated with the popu- 
lar PalmPilot—calendar, address 
book, to-do list, calculator, and 
notepad applications, plus hand- 
writing recognition—into a requ- 
lar-size cellular phone. In addition, 
the pdQ will have e-mail and Web- 
browsing capabilities. 

Motorola’s Smart Phone will 
have a similar look and functions. 
It will also have a smart card slot 
for credit card purchases over the 
phone and even cash withdrawals. 
You could simply dial up your bank, 
and money would be transferred 
to the smart card for e-cash pur- 
chases.—Suzanne Kantra Kirschner 
When closed, Qualcomm's pdQ looks 
like a regular cellular flip phone. 


Open it and it becomes a personal 
digital assistant. | 
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ANTE 


Check the Map 


FOR YEARS, TV view- 
ers looking to get over- 
the-air signals have 
strived in vain to deter- 
mine the right antenna 
for optimum recep- 
tion. It now should be 
easier, thanks to a con- 
certed effort by TV 
makers—spurred by the 
prospect that digital TV 
signals may be available 
solely from broadcasters 
for a while—to produce a compre- 
hensive set of reception guidelines. 
The guidelines have begun appear- 
ing as maps at stores where antennas 
are sold; they're also available online. 
They are color-coded to indicate the 
distance from broadcasting towers 
as well as reception problems caused 


A Chip for All 


IF YOU'RE A frequent traveler, you no 


doubt understand the complexities of 


using your cellular phone while over- 
seas. Different areas throughout the 
world utilize varying frequencies 
(900MHz, 1,800MHz, 1,900MHz) 
and encoding formats (GSM, CDMA, 
TDMA), which means you'd need at 
least several different phones for a 
trip around the world. 

IBM doesn't believe that should 
be your problem, and its new silicon 
germanium (SiGe) chip technology 
could soon make it a nonissue. These 
chips will allow future cellphones to 
use multiple frequencies and encod- 
ing formats. | 

Current cellular phones use 200 
to 250 chips to send and receive 


calls. The main chip, primarily made 


from gallium arsenide, receives the 
analog frequency signal and con- 
verts it into analog or digital voice 
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| CELLPHONES 


Color-coded maps—available at stores or online—will indicate 
the quality of TV reception in a specific location. 


by terrain or buildings. Antennas will 
soon be color-coded in the same way, 
so buyers can match the product to 
the reception problems it's designed 
to overcome. The maps will eventu- 
ally be available for 211 U.S. mar- 
kets, mirroring the rollout of digital 
television across the country.—F. V. 


or data. By using SiGe technology, 
the number of parts will decrease to 
less than 50 within the next year, 
and to one by the year 2000—multi- 
ple frequency and format capabili- 
ties will go on a single SiGe chip. This 
integration is possible because SiGe 
chip technology, unlike gallium ar- 
senide, is compatible with the other 
cellular components, which clean up 
the digital signal and reproduce the 
sound of the caller's voice. 

Because SiGe will probably cut 
cellphone manufacturing costs in 
half, IBM says future cellular phones 
could be integrated into devices 
such as personal digital assistants, 
watches, and jewelry. And power 
consumption will also be reduced, 
enabling longer operation. In addi- 


` tion, because the chips can be more 


densely packed with transistors, 
phones that are based on the tech- 
nology will Likely feature more capa- 
bilities than current models.— S. K.K. 
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Conceived by an artful designer and exactingly rendered 


by sophisticated electronic tools, Dodge Intrepid's 
aerodynamically taut sheet metal stretches 
smoothly over one of the most advanced 
examples of cab-forward architecture 
yet developed. 
Under the short, sloping hood, 
an available aluminum multi-valve 
powerplant generates a stout 225 
horsepower from a lean 3.2 liters of 


displacement. The Intrepid standard engine — 


Intrepid ® The New Dodge 


1-800-4-A -DODGE or www.4adodge.com 


———— sss s mw 


Always use seat belts. Remember a backseat is the safest place for children. 


a twin-cam aluminum wonder — is a place for serious driving. A fully independent 
produces 200 horsepower from just suspension and fat tires on 
than any other regular-fuel э. 
V-6 engine available today. 
In the Intrepid ES $ | 
cockpit, large, white 


2.7 liters. More power per liter 16-inch aluminum wheels 


indicate that the suggestion 


is more than cosmetic. A uu 
remarkably rigid body/chassis unit — developed 
through extensive use of finite element analysis 


analog instruments — helps ensure that the suspension will 


and а wrap-around a s 
console with £» 


AutoStick? shifter suggest that this © Dodge Intrepid. This changes everything. Again. 


maintain correct geometry when the automobile 


is driven with enthusiasm. 


ELECTRONICH 


Progressive Views that is available as either a table-top 
($3,800) or console ($4,400). The 
FOR EUROPEAN television makers— Planus allows viewers to expand exist- 
many of whom have expertise in the ing 4:3 images to fit the wider screen, 
-field of progressively scanned pictures, using advanced signal processing to 
a characteristic of digital TV—the ar- ensure that the picture doesn't distort 
rival of DTV in the United States is a in the process. 
window of opportunity. First out of Also on tap is a line of TVs with 
the immigration gate is Loewe (pro- a 4:3 aspect ratio. These include the 
nounced “loova”), a long-time German $5,000 Art console with a 36-inch 
manufacturer that is partnering with screen and two 32-inch models. All 
the Scottsdale, Arizona-based Sensory Loewe TVs use a 480-line progres- 
Science (formerly Go-Video), best sive scanning technology similar 
known as a maker of dual-well VCRs. to that used on computer screens 
| Loewe is known in Europe for its because it displays computer 
elegantly designed televisions, and its graphics very well. The approach 
entries into the United States reflect also eliminates the flicker com- Loewe's widescreen Planus 
` upscale targeting. Perhaps most strik- monly associated with the inter- TV is one of the new stylish 
ing is the company’s Planus model, a Iace-scanning method used on — 
30-inch TV with a 16:9 aspect ratio current TVs.—F.V. 
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GPSforthe Office 


BIG BROTHER may 
not be watching, 
but the Big 
Cheese may be. 
A newly de- 
veloped tracking 
system called Local 
Position System (LPS) 
will soon begin showing up 
in office buildings, manu- 
facturing and retail facilities, and 
other places where security is an 
issue. The system uses radio fre- 
quency identification (RFID) tech- 
nology to track both people and 
objects throughout the interior of a 
building. Similar in concept to the 
satellite-based Global Positioning 
System, LPS was developed by the 


TREVOR JOHNSTON 


PinPoint Corp. of Bed- 
ford, Massachusetts, which markets 
it under the brand name 3D-iD. 

LPS offers a real-time view of 
movement throughout a building 
via a battery-powered (active) RFID 
tag and a series of transponder-like 
antennas. The tag sends out a signal 
to strategically placed antennas/ 
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www.eb.com 


transmitters that can calculate its 


position to within 10 feet. As people 
or objects move throughout a build- 
ing, they are “handed off” from one 
transponder to the next, much like 
what occurs with cellphones. The 
transponders then relay the 
{ data back through an intranet 
to provide real-time tracking 
online. Customized software 
can provide such functions as 
warning alarms when an asset or 
person leaves a designated area, en- 
ters a restricted zone, or becomes 
too close to another RFID-tagged 
person or object. 

Features like these could prove 
valuable in prisons, where interac- 
tion between rival gang members is 
a problem. The system can also be 
programmed to "buddy" two tagged 
objects together—such as a laptop 
and its owner.— Hank Schlesinger 
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YOU HERE AN EGGHEAD. 


AND YOU'RE STILL AN EGGHERL. 


Ünlv now, you're online. 


And we are too, with a lot more to offer than just software. 
The new Egghead.com is the only place on the Web with three 


intelligent ways to shop for name brand products. 


egghead 


SHOP THREE TIMES SMARTER 


Superstores Auctions SurplusDirect 
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Advertisement 


hing you need. 
Everyuhere you 90. 


Audio shelf system | Lo 1 | i 
Whether youre at home or on the move, we 


make the products to suit your every need. 

ACDR 765 dual deck CD recorder We know what you need today 
and are ready to provide what you 

may need tomorrow. 

Philips is a digital leader in the competitive 
world of consumer electronics — ahead 

of the curve and on the cutting edge. 

The 1998 Popular Science Best of What’s 
New Awards celebrate innovation, creativity 
and the challenges of the future — 
we applaud these 100 products and 


innovations in Science and Technology. 


CD radio cassette recorder 


WHEN FUTURE Ristorians of science 
and technology consider 1998, 
what will they say were its most 
important advances? While we 
can't speak for them, we do know 
| that there'll be plenty to choose 

| from wherever they look. This 

| year, textbooks were rewritten 

| because tiny particles called 
neutrinos were at last proved to 
have mass. Satellites made it 


possible to call anyone, anywhere, 
anytime. Crystal-clear digital TV 
broadcasts finally began, and 
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| recording your own CDs finally 

| became practical. Digital cameras 
continued to explode in form and 
function, while two kinds of film 
cameras held their own. Bikes and 
baseball bats got "smart" with new 
materials. Cars began to see farther 
in the dark on Earth, while 1on 
propulsion took off for the stars. 
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| In this, the 11th annual "Best 
| of What's New," PoPULAR SCIENCE'S 
| X editors celebrate these and other 
outstanding achievements—a 
total of 100 in all. There are | 
also 10 grand awards, one in each | 
i of 10 categories. After you've 
| seen the editors choices, tell 
| us yours: Cast a vote on our Web 
site for your favorite item at 


| 
| | 
|. WWW.popsci.com. 
| 
| 
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ACHIEVEMENTS IN SCIENCE & TECHNOLOGY 


PRINCIPAL PHOTOGRAPHY BY JOHN B. CARNETT 
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Liquid for the Links 


WITH LIQUIDMETAL golf clubs 
in your bag, you carry 10 secret 
weapons onto the course. The 


secret is the innovative alloy itself, 
made from zirconium, titanium, nickel, 
copper, and beryllium. When your club 
strikes the ball, the alloy absorbs less energy 
than do other metals. 5o more swing energy is trans- 
ferred to the ball, increasing shot distance. The clubs are 
a E, heavier than titanium but lighter than steel. A set of irons 
-— (3 through the pitching wedge) costs $1,998, the putter (shown) 
| $400, and the driver $525. www.liguidmetalgolf.com 
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Historic Flight 


THE 29-POUND Aerosonde be- 
came the smallest plane ever 
to make a transatlantic 
flight, on August 21—burn- 
ing less than 2 gallons of 
fuel in the process. Devel- 
oped by The Insitu Group of 
Bingen, Washington; the Uni- 
versity of Washington's De- 
partment of Aeronautics and Astronautics; and Environmental 
Systems and Services of Australia, the Aerosonde is expected 
to improve weather forecasting by gathering data over the 
oceans. www.BoM.GOV.AU/bmrc/meso/New/aerohome.htm 
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CAN A CONSUMER digital camera match 
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Walk and Talk for a Mile 


PANASONIC'S KX-TGM240 
GigaRange has the longest 
range of any cordless phone 
yet—an impressive 7,700 
feet, or more than a mile. 
That's 20 times the range of 
regular cordless phones and 
eight times that of 900MHz 
phones. The GigaRange 
accomplishes its distance 
record by transmitting calls 
from the base station to the 
handset on the 2.4GHz band 
of frequencies, instead of the 
smaller 900MHz band. Price: 
$300. www.panasonic.com 


Bandage in a Can 


TWH3N WEF NHOP 


the quality of a film camera? Kodak's 

DC260 Zoom camera ($999) makes a 

strong case that it can. Its 1.6 million 
CCD sensor and 3X optical zoom lens 


THE 21ST CENTURY bandaqe will 
not only cover a wound: It'll ac- 
tually help healing. The Ameri- 


can Red Cross is developing 
yield sharp digital pictures comprised foam containing thrombin and 
of 1,536 by 1,024 pixels—enough 
data for photorealistic printouts 
in 8 by 10 format. The DC260 also 
has a burst mode for taking up to 


eight pictures in rapid-fire fashion, and 


fibrinogen—two of the body's 
natural clot-forming proteins. 
The sealant steps up the body's 
own coagulation process, clos- 
ing a wound in seconds. The 
it records and plays voice notes as well. organization is awaiting FDA 
www.kodak.com 


approval to begin clinical trials. 


For more information, see RESOURCES ог visit WWW.POPSCI.COM — 
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Fuel-Stingy Sedan 


WITH MOLDED, recyclable plastic 
panels to reduce weight and cost, 
Chrysler has developed a radically new method of assembling a car 
body in its ESXII experimental car, demonstrated this year. The 
drivetrain combines a diesel and electric engine to improve fuel 
economy and lessen emissions. The ESXII is the most advanced 
engineering exercise to date toward the goal of a full-size and 

yet affordable sedan that achieves 80 miles per gallon. 


Satellite Savior 


WHEN A FAILED LAUNCH left a communications sate- 
[lite stranded in the wrong orbit, engineers 
at Hughes Global Services came up with 
an innovative solution: In May and 

again in June, they sent the HGS- 
1 satellite around the moon, 

using the moon's gravitational 

pull to tug the satellite into 

a useful position. This was 

the first use of gravity to 

assist satellite placement. 

www.hughesglobal.com 


National Treasures 
Go Digital 


MAPTECH'S National Park 
Digital Guide puts digital 
topography technology 

on the map—titerally. Its 
uniquely detailed digital 
relief maps put the land- 
scapes and landmarks of all and print out customized maps. 
54 national parks in a collec- There's also historical back- 
tion of four dozen CD-ROMs 
($180). The digital maps let 


you move around the parks, 


ground, weather and geology 
data, and information on park 
activities and requlations. CDs 


see elevation profiles, measure for individual parks cost $30. 


distances, mark coordinates, www.maptech.corm 


DECEMBER 1998 


THE ULTIMATE IN PORTABILITY 


SONY'S DAZZLINGLY downsized Vaio 505G 
and its successor, the 505F, changed 
the rules for mobile computing in 1998. 
The 505 fits in almost any briefcase 
without straining your shoulders. Yet it 
handles real work, thanks to its 233MHz 
Pentium processor, 32MB of memory, 
4-gigabyte hard drive, 56Kbps modem, 
and 10.4-inch color screen. And by 
connecting external floppy and CD-ROM 
drives, the $1,999 505F converts into 
a very capable desktop computer. 


www.sel.sony.com 


The 505 

is less than 
an inch 
thick and 
weighs less 
than 3 
pounds. 


New 


Heat-dissipating 
circuit 


King of Swing 


THE COPPERHEAD ACX base- 
ball bat by Worth is the first 
to use damping technology 
to take the sting out of your 
swing—and increase the 
sweet spot for truer hits. A 
layer of piezoelectric mater- 
ial around the base—about 
6 inches from the bottom— 
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Pleasure Without the Price 


THE 1999 OLDSMOBILE ALERO IS A HIGHLY affordable car that proves that driving need never be dull. A 
new suspension and chassis utilize the latest technology, the body structure is greatly enhanced, and 
the V6 engine gets a power boost. 

The result is a lively and responsive 


sedan that reacts precisely to the 
driver's inputs— providing driving 
pleasure that defies the price tag. 
If the Alero hasn't leapfrogged 

the Japanese competition, it hops 
directly into the center of it. Base 


is the key. The material price: $16,325. www.oldsmobile.com 
converts the mechanical vi- 
brations of the bat into an 
electric current. A red light 
at the knob of the bat tells 
you that the damping mater- 
ial is working. Price: about 


$300. www.worthsports.com 


Translucent Comeback 


IF YOU'RE A MACINTOSH FAN, Apple's much publicized 
exit from the home computer scene was distressing. 
But the wildly stylized iMac ($1,299) offers plenty of 
reasons for celebrating the return of the home Mac. 
Easily the most striking home computer of the year— 
maybe ever—the iMac sports a translucent aqua and 
white body that houses the 
15-inch display and the 
computer itself. And 
Play It Again, Sam there is real power | 
behind the unusual 
AT THE TOUCH of a button, you can 
pause a live broadcast of Casablanca 
—or 15 minutes into the film, you 
can decide to go back and record it 


cosmetics, including 
a 233MHz 63 proc- 
essor, a 4-gigabyte 
hard drive, and 
24X CD-ROM 
drive. www. 
apple.com 


from the start. These two never-be- 
fore-available options come courtesy 
of Replay TV, a VCR-like device that 
continually records the incoming TV 
signal on an internal hard drive like 
those used by computers. The basic 
$995 box comes with seven hours of 
storage capacity, which can be up- 
graded to 40 hours. Other features in- 
clude the ability to create customized 
channels based on favorite shows or 
stars. Sports fans will like the ability 
to do their own instant replays. 
www.replaytv.com 
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A Digital Camera 
for Film Buffs 


THE OLYMPUS D-400 is 
the best execution yet 
of a digital camera that 
looks and feels like a 
film camera. That film- 
like feeling comes from 
the 3X optical zoom and a 


through-the-lens autofocus system. The D-400's ($799) digital 


heritage, though, is evident in its 


1.3-million-pixel resolution, 


LCD display, and a burst mode that lets you takes 10 pictures in 


%-весопа increments. Store pictures on an 8-megabyte flash 


memory card, which fits into a floppy-disk adapter for computer 
use. www.olympusamerica.com/camera/camera.html#digital 


Fountain of Youth? 


IN JANUARY, researchers at the 
University of Texas Southwestern 
Medical Center and the Geron 
Corp. announced a startling dis- 
covery: Adding an enzyme called 
telomerase to human cells extends 
the cells’ life span by enabling 
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Telomere ) 


| telomeres long, 
(repeating DNA As cell divides, DNA ` so cells can 
sections) sections are lost. replicate. 
Cleanest Car Ever 
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them to continue dividing long af- 
ter cells normally are too old to do 
so. The discovery suggests a possi- 
ble way to prevent individual cells 
from aging, although nobody 
knows whether this would result in 
longer and healthier lives for hu- 
mans. www.swmed.edu/home _ 
pages/cellbio/shay 


Fs 


lost, the cell 
can't replicate. 
Telomerase keeps 


COULD A GAS ENGINE approximate the cleanliness of an electric car? 


Not content with wondering, Honda developed what may be the 


cleanest gas engine ever 
in a passenger vehicle— 
the ZLEV. The low emission 
levels (about 10 percent 
of today's engines) indi- 
cate it is possible to make 
an engine with an exhaust 
sometimes cleaner than 
the surrounding air. 


HELLO, SATELLITE, 
GET ME CENTRAL 


THE FIRST OF its kind, a new satellite 
phone system called Iridium enables 
mobile users to make calls to and 

from anywhere on the planet—without 
worrying about local incompatible cell- 
phone systems. The $5 billion Iridium 
system 1s comprised of 66 satellites in 
low Earth orbit, 421 miles above the 
ground. Each phone costs about $3,000, 
and service averages about 

$1.70 per minute plus long- 

distance charges. Pagers, 

costing about $500, 

are available as well. 

www.iridium.com 

Iridium's an- 

tenna picks 


up satellite 
signals. 


57 


BEST of Wr 


True Blue 


WESTAIM has accomplished 
something none have done 
before: the first bright, full- 
spectrum blue phosphor. With 
that, Westaim created the first 
full-color electroluminescent 
displays ever. These displays 
Hoggin' the Air offer a 160 qegree viewing 
angle, a wide operating range 
of -40 to 40°C, and a produc- 
tion cost half that of LCDs. 
Look for them next year in car 


THE AIR HOG IS THE FIRST MODEL airplane to use air pressure in con- 
junction with a piston to power its propeller. The see-through engine 
purrs like that of a conventional gas-powered model airplane—but 
there’s no messy refilling with gas or replacing spark plugs. “Refueling” 
the plane with air is as easy as attaching a docking station—analo- 
gous to a bike pump (left)—and pumping away. Then, simply flick 
the propeller, throw the plane—it's that easy—and watch it loop and 
bank delightfully at distances of more than 100 yards. Just be care- 
ful of trees. Price: about $40. www.spinmaster.com 


navigation systems, and possi- 
bly hang-on-the-wall TVs. 
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www.westaim.com 
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Innovative People Mover 


A COMBINATION PEOPLE MOVER and rec room, the 1999 Honda Odys- 
sey offers a slew of innovations that add convenience and practi- 
cality to a roomy minivan. The rear seat row is expansive and does 
a disappearing act when not needed; the handling equals that of 
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Land Mine Detection 
on the Cheap 


many passenger cars; and the fuel economy ranks with the best in Headphones 
A SIMPLE LAND mine detector 
developed at Siemens U.K. can 
be produced for about $25, 
making it affordable for war- 
torn countries. The side-to-side 
motion of the detector by the 


operator powers the motor. 


its class. Honda's first truck sets new standards for moving a group 
in comfort and style. Base price: $23,000. www.honda.com 


Self- 
powering ! 
motor 


The device emits radio fre- 
Detector quencies to locate plastic and 
pw plate metal objects, which an oper- 
ator can discriminate among 
by listening to tonal differ- 
ences through headphones. 


Kayak with Flippers 


A CROSS BETWEEN a seal's flipper and an underwater sail 
powers the Hobie Mirage, a kayak that lets you exercise 
your legs as well as your arms. The total body workout 
is accompanied by a good turn of speed, made possible by the in- 
novative Hydro-Sail Drive "flippers" that drive the boat forward, 
propelled by the operator's legs. For maximum speed, a paddle adds 
to the package. Price: $495. www.hobiecat.com 


For more information, see RESOURCES or visit WWW.POPSCI.COM 
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Rewritable Book 


The Pool of 
Tears 


AS THE FIRST electronic book, 
one 20-ounce Rocket ebook 
from NuvoMedia can replace 
dozens of dust-gathering tomes 
on your shelves. Rocket ebook 
stores up to 4,000 pages of 
material purchased and down- 
loaded via the Internet. Then 
you simply transfer the docu- 
ments to Rocket ebook for easy 
reading anywhere. When you're 
done, delete the material or 
transfer it back to your com- 


puters hard drive for storage. 


www.rocketbook.com 


Cracking a Killer's Code 

IN JUNE, SCIENTISTS at two European research centers announced 
that they have decoded the entire DNA sequence of the bacterium 
responsible for tuberculosis—a chronic disease that kills more peo- 
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ple worldwide 
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than any other 


й 


infectious 


agent. The se- 
quence consists 
of more than 4 
million base | ^ 
pairs, the build- EM : ыс. 

ing blocks of the genetic code, making it the second largest bacter- 
ial genome ever to be decoded. The achievement will make it easier 
to develop new treatments for tuberculosis. www.sanger.ac.uk/Pro 
jects/M tuberculosis 


Five Bits in One 


THE INGENIOUS 12-volt 
cordless Craftsman Redi 
Drill lets you load five 
drill or screwdriving bits 
in its housing. Slide a 
switch to move each bit 
before a tiny window for 
selection. Then push a 
lever forward to ease the 
selected bit out, twist 
the chuck to tighten, 
and you're ready to go. 
The price is about $160. 
www.sears.com 
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AN EYE FOR AUTOFOCUS 


CANON'S E0S-3 35mm SLR camera doesn't 


just make one leap forward: It makes 


several at once, and on several fronts. 
First, its faster eye-control system now 
works in conjunction with a new auto- 
focus—built around a new CMOS sensor 
chip—that uses 45 points of focusing, 
rather than the usual five. Next, an in- 
novative flash system lets you control 
multiple flash units 

wirelessly from 

the $1,900 camera 

body. And an op- 

tional motor drive boosts 

continuous shooting from 

five frames per second to 


seven. WWW.usda.canmon.com 


A new CMOS 
chip provides 
45 points of 
focus. 
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| Mix y your life and make your own CDs with 


the Philips ACDR 765 CD TOR the fi rst 


bi dual-d eck CD recorde r from the inventors | 
CD radio cassette recorder | | x | | 


of CD technology. Then play your CDs in 


lie, 


to do the "Urn foo. | 
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, Philips audio shelf system— a full- 


ACDR 765 dual deck CD recorder ile ае am = ETT EIN p d featured system with a three- 


| “ср changer and direct hook-up · to 


e HiFi VCR and TM. Form sic on the move, 
| Ех there's the big stereo sound of the Philips | 
cD radio. cassette recorder and the Philips. 
| | : personal cD player with 45-second elec- 
| : tronie skip protection, so your n music stays | 
| steady—even when you arent. - 
А Гуе got to admit it's getti ing better. 


Y: ° 1998 8 Philips чебер 
North America Corp. 


Personal CD player 


Make-Your-Own Robot 


WE'RE ACCUSTOMED TO FASHIONING fantastic creations with 
pieces of Legos, but here, perhaps, is the ultimate: The Lego 
Mindstorms Robotic Invention Program, which lets you build 
your own operational robots. In addition to those familiar- 

looking fit-together pieces, special PC software lets you pro- 

gram how you want parts of the robot to move in response 
to light or touch. You can design them to accomplish 
tasks—a "bulldozer" can pile sticks, for instance. Each 
kit retails for $200. www.legomindstorms.com 


Digital Video to Go 


THE SMALLEST digital 
video camcorder to 
date, Canon's ZR 
($1,199) packs the 
latest in DV technol- 
ogy into a clever de- 
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vice that looks and 
feels more like a point- 
and-shoot film camera than a 


camcorder, letting you take your 
movie-making gear anywhere 
you go. With both a movie mode 
and a photo mode, it can serve 


Comfy Off-Roader 

A COMPROMISE FOR THOSE who want the looks and some 

of the abilities of a sport-utility vehicle but don’t want to 
sacrifice highway ride and handling, the 1999 Lexus RX300 
carves new ground, Still up to the occasional backcountry 


foray, this hybrid offers good fuel economy, visibility, and 
highway manners that recognize the primary role of an all- 


as a still camera too. You can 
get close up with an 11X optical 


zoom lens, and its movable 2.5- 
inch color LCD enables you to 
see what you are shooting from 
any angle. www.canondv.com 


around people mover that still likes to play on weekends. 
Base price: $33,205. www.lexususa.com 
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Easy Radiant Heating 


TRADITIONAL RADIANT heat systems—which run 
warm water through tubing embedded in à con- 
crete subfloor—are costly to repair if a leak de- 


velops. Now EasyFloor from PFG Industries uses 
plastic interlocking blocks instead of concrete. 
A thin "biocoverstone" made of sand, clay, and 


Copper Topper 


stone, which distributes the heat, covers the blocks. The removable coverstone allows access to 
TODAY'S microprocessors use the tubing below. Price: $4 per square foot, not including installation. www.pfgindustries.com 
aluminum wiring to connect 


the transistors powering 
these chips. But copper is a 


К Га z т; "d =, 
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Copper lines. | Е 7ч 


better electrical conductor, so 
IBM has developed new cop- 
per-chip technology that 
promises a significant boost 


"i343 vieil NHOP 


in processor speeds, as well ' ASY 
P P А Connector case 


Photoresist 


as lower power requirements. es ~ 
Silicon dioxidës 


IBM has already begun selling the 
first copper chips in the form of the 


Silicon Wa 


PowerPC 740 and 750 processors, which are in 


some computer workstations now and will show up 
in PCs in the coming months. www.chips.ibm.com 


The Way to Carnegie Hall 


AT LAST, you can practice your 
violin anytime day or night — 
without reprisals from the 
neighbors. Simply plug in ear- 
phones to hear what you're 
playing on Yamaha's Silent 
Electric Violin. Then add ac- 
companiment from such mas- 
ters as Yo-Yo Ma through the 
auxiliary jack, or simulate the 
acoustics of Carnegie Hall with 
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reverb. When you've perfected 
High-Flying Protean Plane your skills, use the line-out 
AEROSPACE GURU BURT RUTAN has done it again, engineering an eye- 
catching aircraft from composite materials. But it's not all for looks: 
The twin-turbofan Proteus, which made its first flight in midyear, 


jack to share your music with 
the world. Without the sound- 
board, the $695 instrument 
functions as a real violin. 


has a modular design for use in a variety of high-altitude missions, www.yamaha.com 
including manned or unmanned reconnaissance, environ- 
mental research, and even launching vehicles into space. 
In one proposal, Proteus planes with antennas mounted 

on their bellies would circle above a city to provide ultrafast 


telecommunications services. www.scaled.com 


For more information, see RESOURCES or visit WWW.POPSCI.COM 
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Revving the Web 


TIRED OF WAITING on the Web? The cure for the 
Internet crawl may finally be at hand. Asymmet- 
ric Digital Subscriber Line, or ADSL, service 


BEST of Whats 


Smoothing the 

Rough Spots promises to send digital signals down ordinary 
analog phone lines, letting you surf the Web at 

DOWNHILL bikers 10 to 50 times the speed of today’s PC modems. 


The key to this throttle-up is a new standard 
called Universal ADSL, which most of the major 


will always be a 
fearless lot, but the 
Smart Shocks from 
Active Control eXperts 
(ACX) on K2 bikes offer 


a new level of assurance. 


computer and phone companies are supporting. 
Service began this fall in some areas, and will 
spread more widely in 1999. www.uawg.org 


„Те shocks are the first to auto- 
matically match performance with the terrain as you bound 
down a trail. A piston sends speed and position information 
to a circuit; the circuit signals a piezoelectric actuator to boost 
or shrink oil flow to the shock as needed. A new K2 fork also 
uses the technology. Bike prices start at $899. www.acx.com 


Flower Power 


MORE THAN A BLAST from the past, the 1998 New 
Beetle offers an expansive view of what consti- 
tutes an economy car. It's fun to drive, 


with retro styling that looks great 

ies on its second flowering. The 

| modern chassis, up-to-date 
powertrains, and front- 
wheel drive bring its high- 
way capabilities up to the 
standards of today's best 
small cars. The result is a 
personal statement that 
makes economical driving 
fun. Base price: $15,900. 
илии уи. сат 


For more information, see RESOURCES or visit WWW.POPSCI.COM 


ш DECEMBER 1998 117 


SHOWN ACTUAL size, the Mo- 
torola V Series cellphone is so 


diminutive you may at 
first mistake it for a 
toy. But it's all busi- 
ness: The phone has a 
160-minute talk time and 
160-hour standby lithium-ion 
battery. An optional extended- 
life battery provides 660 min- 
utes talk time and 660 hours 
standby. Currently available in 
analog, the V Series will be 
available for GSM, TDMA, and 
CDMA networks early next 
year. Price: approximately 
$600, depending on service 
provider. www.motorola.com 
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Clever Zoomer 


SURE, TINY APS zoom cameras 
let you shoot just about any- 
where. But how many can 
put you in the picture? Fuji's 
Endeavor 3500ix Zoom MRC 
($479) comes with an inte- 
grated remote control, en- 
abling you to leisurely 
position yourself in the 
frame without worrying about 
a ticking timer. The remote 
card easily snaps on and off 
the camera, serving as a lens 
cover when attached to the 
front, and a control panel 
when on the back. Even so, 
the 35001x 1s barely bigger 
than a deck of cards and 

has a 2.8X zoom lens. 
www.fujifilm.com 


audio & video 
RR AND, WINNER 


SPINNING YOUR OWN 


ALWAYS WANTED to record your own 
compact discs? For the first time, 
Philips makes that capability both 
affordable and simple with its Audio 
CD-Recorder CDR765. The 765 is the 
first CD recorder with two CD drive 
mechanisms, which makes recording 
your own CDs as easy as placing a pre- 
recorded disc on one tray and a blank 


disc in the other. You can make copies 


of your music CDs or compile your own 


“greatest hits” collections from several 
CDs. The Philips unit records at twice 
the normal playback speed, and you 
can also play two CDs simultaneously— 
a nice perk if you have speakers in 
different rooms. Price: $599. 


www.philips.com 


RESEARCHERS AT COLUMBIA University and the Dana-Farber Cancer 


Institute are first to determine the structure of a protein studding 
Dual decks let 
you record your 
own CDs. 


the coating of the AIDS virus. The pro- 
tein, called gp120, fits into receptors 
on the body's immune cells like a key 
in a lock, allowing the virus to enter 
the cells. Now that scientists under- 
stand the structure of the "key," they 
may be able to come up with a 

new drug or vaccine that jams 

the lock. www.hhmi.org/news 
/hendrickson.htm 


immune cell j 4 
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BEST of Whats 


ШЕ Style With Substance 


WANT IT ALL? IBM's sleek black Aptiva SE7 ($2,399) is ar- 
guably the most powerful home PC to date. Its 450MHz Pen- 
tium II processor, 128MB of memory, 16.8-gigabyte hard 
drive, DVD-ROM drive, and 56Kbps modem make it this years 
best, no-compromises home PC. Add its optional flat-panel 


More Versatile Maverick 


SONY'S LATEST Mavica models 
make cramped floppy disks go 
a long way. The Mavica MVC- 
FD91 ($1,099) uses new 
compression technology 

to bump up picture qual- 

ity from so-so VGA (640 

by 480) to XGA (1,024 by 
768), which is far better 

for prints. But there's lots 
more: The FD91 has a 14X 
optical zoom lens—longest 
of any digital camera—and a 
unique movie mode 
that captures up to 
60 seconds of MPEG 
digital video and 
audio on a floppy. 
A version with a 
3X optical zoom, 
the MVC-FD81, 
sells for $899. 


Secondary mirror 


display, and you've got a stylish and speedy package that's 
prepared to run the most demanding 3-D games or handle the 
most complex home publishing projects—while still looking 
great in the living room. www.ibm.com/aptiva 
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Sporty Sedan 


ENGINEERING A COMPACT sedan to perform as 
well as a flat-out sports car has been BMW's 
goal for its 3 Series sedans. The latest genera- 
tion, for 1999, is better in all respects— 
roomier and more powerful, with a superior 


JOHAN MACHEILL 


in a competitive field. The outstanding perfor- 
mance of this sedan is the result of careful de- 
sign and engineering that minimize weight 


and maximize responsiveness. The car is well 
worth the price, which starts at $26,400. 


Primary mirror 


Teamworking 
Telescope 


THE EUROPEAN Southern Ob- 
servatory's Very Large Tele- 
scope, when completed, will 


www.bmwusa.com 


ride and sense of precision that are landmarks arguably be the world's most 
powerful optical telescope. 


It's actually an array of four 


large and three smaller tele- 
scopes, all working together to 
produce images equivalent in 
resolution to those that would 
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be produced by a much bigger 
single telescope. The first 

of the seven telescopes was 
built this year and is already 
producing spectacular images 
that could help astronomers 
search for new planets. 
www.eso.org/projects/vit 


For more information, see RESOURCES or visit WWW.POPSCI.COM 
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Super Gun 


PERHAPS THE most lethal rifle ever 


developed, the Objective Individ- 
ual Combat Weapon from Alliant 
TechSystems fires a 5.56mm NATO 
bullet as well as a 20mm explod- 
ing round that can be timed to 
detonate above, behind, or in 
front of a target. A computerized 
laser rangefinder determines the 
, distance to the target. The range 
< is about 1,000 meters. An in- 

: frared niqht vision and 6X zoom 
° video camera 

; connect to 

: a head- 

: mounted display, 

< effectively enabling a soldier 


> to shoot around corners. 


Home Sun 


Nd 


A 
ч 
E 
=, 
x. 
' — 


Smoother Cornering 


CONTROLLING body roll on 
Sport-utility vehicles is prob- 
Lematic, since long spring 
travel and its associated ten- 
dency to cause excessive body 
Sway are essential to successful 
scrambling over rough terrain. 
Now the 1999 Land Rover Dis- 
covery uses an active sway bar 
that automatically stiffens to 
reduce the rolling action. It's 
an important enhancement to 
the safety and convenience of 
sport-utilities. A package in- 
cluding the option should cost 
about $2,000 to $3,000. 
www.landrover.com 


recreation 


A RECORD-BREAKER 
FOR SPEEDSKATERS 


THIS YEAR, THE CLAP SKATE from Viking 
took the Olympics by storm, shattering 
speed-skating records. In clap skates, 
the blade assembly is hinged at the 
front of the skate. This construction 
provides skaters with a longer, more 
powerful stride—and forced a world- 
wide change in skating technique for 
the first time in the 500-year-old his- 
tory of the sport. Ironically, the patent 
for clap skates dates from the end of 
the last century but new materials, 
along with extensive testing by Dutch 
junior speed-skating team members, 
made the skate viable only now. Price 


range: $400 to $500. 


WHO DOESN'T want more natural light at home? Problem 
is, traditional sun tubes and skylights require a big hole. 
Now a prototype daylighting technology developed by 
Steven Winter Associates, with help from the Depart- 
ment of Energy, is the first that uses a collector, 
which looks like standard roofing material, to concen- 
trate daylight at the roof. The light travels through 
fiber-optic lines (shown) to a ceiling-mounted diffuser. 
The distinctive | 
sound of toppling 
records: the clap skate. | 


A product featuring the technology could hit the mar- 
ket within two years, at a cost of around $500. 
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Underwater Zoomer 


NOW YOU CAN TAKE better close-ups of 
coral reefs and tropical fish with the world’s first 
underwater zoom camera, the Minolta Vectis Weathermatic Zoom 
Advanced Photo System (APS) camera. Its 1.7X zoom lens ranges 
from 30mm to 50mm within a housing that's water-resistant down 
to 33 feet. The rugged camera is also the first to feature under- 
water autofocus. Price: $350. www.minoltausa.com 
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Command 


Nose-mounted turret center 
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listic missiles shortly after launch. Successful 
operation, or first light, of the multi-hundred- 
watt chemical oxygen iodine laser (COIL) that 


Flying Laser Weapon 


TESTS PERFORMED this year by the U.S. Air 
Force, Boeing, Lockheed-Martin, and TRW 
have proven the viability of an airborne laser 
weapon. Mounted aboard a 747-400F aircraft, 
the weapon is designed to destroy enemy bal- 


will be used on the plane occurred on June 3. 
An updated COIL module will begin testing next 
year. A squadron of airborne laser-equipped 
planes could come as early as 2003. 
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Taking in the Real World 


TODAY'S FLATBED SCANNERS digitize photos and other flat 
objects. But tomorrow's scanners will digitize 3-D objects. 
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Minolta's Vivid 700 3-D scanner offers a glimpse of that 

future today. Designed for imaging professionals, the 
Vivid 700 is the size of a small suitcase, making it the 
first truly mobile 3-D scanner. Vivid 700 employs an 
autofocus zoom lens to capture a 400- by 400-point 
color image in less than 1 second, and 360-degree 
images can be stitched together from multiple scans. 

Price: $37,000. www.minolta3d.com 


For more information, see RESOURCES or visit WWW.POPSCI.COM 
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Call of the Wild 


GARMIN'S NAVTALK is the 
ultimate in outdoor survival 
gear: a combination analog 
cellphone and GPS receiver. 
Need help but aren't sure of 
your location? No problem. 
Simply use the cellphone 

to call for help, and the GPS 
unit to explain where you 
are. Or merely call another 
NavTalk unit and transmit 
your location with the touch 
of the button. The GPS 
receiver includes mapping 
software for the United 
States, Canada, and South 
America. Price: $500. 
www.garmin.com 
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Lumbar 
drive 
motor 


/ Massages While-U-Drive 


dM 7 WITH A TOUCH OF a button, the 
ae | massaging seat feature on the 
1999 Cadillac DeVille goes to work 
on your aching back. The technology 


to make this happen is simple but in- 

genious. À mechanical lumbar support— 
a bar that firms up and softens the lower 
back support—rotates ир and down. The 
effect is like a soothing hand along your spine. 
In a world of features that stretch the limits of 

high tech, this one just makes you feel good. Price for 

option: $200. www.cadillac.com 


| exterior design 
indicates fresh 
thinking, as 
does the inte- 
rior. Despite a 
rakish profile, 
the vehicle 
maintains 
roominess and 
comfort, both 


front and rear. 


Crisp handling 
ı and a smooth powerplant сар 


Smart and Stylish | 


| off the package, which emerges 


THE 1999 Mercury Cougar rep- as an affordable touring coupe. 


resents a breath of fresh air Prices start at $16,595. www 


for sport coupes. The stylish .mercuryvehicles.com 


Smallest SLR Camera 


THE WORLD'S SMALLEST SLR CAMERA, Nikon's Pronea S camera adapts 
the small size configuration inherent to Advanced Photo System 
(APS), with its small film cartridges, to work with a smartly de- 
signed SLR camera that appeals to the serious hobbyist. The 
Pronea S can be used with existing Nikkor 35mm lenses. And by 


using the APS format, Nikon has made 


REESE 


the Pronea 5 very 
lightweight at 1 
pound. The $520 
Pronea 5 can be 
used in both auto- 
matic and manual 
focus modes. www 


.nikonusa.com 
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ION PROPULSION TAKES OFF 


IN THE NEXT millennium, science fiction 
spacecraft won't be the only ones using 
ion propulsion to voyage to deep 
space: NASA missions will too. Paving 
the way is the ion drive completed 

this year for NASAs Deep 

Space 1 mission, which 

is to fly by an asteroid 

at 8,000 mph—the first time 


the technology has ever been used as 


the primary means of propulsion. Using 


charged xenon items, ion propulsion 
builds speed slowly—going from 0 to 
60 mph takes 2% days. But the technol- 
ogy uses just one-tenth the propellant 
of conventional chemical propulsion. 


nmp.jpl.nasa.com 


Charged xenon 
atoms push the 
probe through space. 
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DVD player 


gem ш... 


Forget movie lines and overcrowded shows: 
turn your house into a digital multimedia 


dream.The Philips 64" HDTV puts traditional 


wide-screens to shame with a Dynamic 


Pronto remote control 
Focus rear-p rojection unit, Dolby Di gital™ 


x sound and high-definition quality. Hook 
up to the Philips DVD player 420 to 
play audio CDs and DVD-Video Disks. 


Te For an incredible experience, interface 
with the Philips DVX 8000 multimedia 
home theater, featuring a DVD player, 
а 233 MHz Pentium® MMX processor, 
Windows® 95, and wireless keyboard. 
And control it all with the Philips Pronto 
LCD touchscreen. remote control. 
I've got to admit it's getting better: 
www.PhilipsUSA.com 


© 998. Philips Electronics North America Corp. Dolby Digital is a trademark of 


Dolby Laboratories Licensing Corp. Windows : and Windows NT are either trademarks 
oration, Pentium and MMX are either 


or registered t trademarks of Microsoft Corpo 
тайин or registered trademarks of Intel Conyac 


(8000 multimedia home theater | 
А акыш 


DVX 


WITH PANASONICS DVD-L10 Palm 
Theater, the first portable DVD 
player, movie buffs can take their 
favorite discs on the road. The 2- 
pound player features a 5.8-inch 
LCD screen and stereo speakers. Tt 
can also be plugged into any TV's 


RCA jacks for a larger screen. Or, 


plug in headphones for listen- 


Salmonella gone ing to audio CDs. The nickel- 


after treatment metal-hydride battery lasts 2 


Thwarting Salmonella : | 

hours with the display on. 
A SIMPLE SPRAY helps allay The player costs about $1,400. 
consumer concerns about being wwWw.panasonic.com 


sickened from Salmonella in 


chicken. Many farms now spray All Set for Digital Тү 


Preempt—a cocktail of 29 


' beneficial microbes that ward THE DIGITAL TELEVISION revolution begins with broadcasts starting this 

ı off the bacteria—onto new- year, and the best TV to watch them on is Thomson's 55-inch P55000 
PROSPECTS FOR colonizing |! børn chicks. Mother hens nor- projection model. It displays a digital TV picture in a 16:9 wide-screen 
space improved dramatically mally transmit these microbes aspect ratio. And unlike other models, the $6,999 set contains a satel- 
this year when NASA's Lunar to chicks, but on large farms lite TV tuner so you can receive digital TV signals from space. No need 


Prospector discovered that chicks are kept separate from to wait until digital 


craters at the moon's north their mothers. The spray in signals come to your 
area either: The 
P55000 receives 
existing analog TV 


channels as well. 


and south poles may contain most cases virtually eliminates 


as many as 6 billion metric Salmonella in adult farm birds. 
tons of water ice. The small www.msbioscience.com 
spacecraft launched in Janu- 

ary to map the chemical com- WWW.rca.com 


position of the lunar surface. 


Water on the moon would be 
more than a thirst quencher: 
E could be used to manufac- 
turé:oxygen and fuel. 
lunar.arc.nasa.gov 

| STILL MARCHING TO A different drummer—who 

>. = happens to have great rhythm— Porsche 
ы “м remakes the 911 for 1999 with modern refine- 
NR d 5 Ж ments including a water-cooled engine, a 

new suspension that is nearly civilized, 
and a new shape that enhances 
Ice crystals the cars distinctive lines. 
at bottom : ; 
of crater The quintessential sports car, 
the 911 has earned a place 
among the classics of 
sports car design as an un- 
compromised expression of 
the most precise way to 
travel. Base price: $65,030. 
www.porsche-usa.com 


For more information, see RESOURCES or visit WWW.POPSC!.COM 
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Twist and Shoot 


NIKON'S CLEVER Coolpix 900 

($899) literally offers a new an- 
gle on digital photography. You 
pivot the camera's 3X zoom lens 


Calling the Internet =~ 
є. » 
THE ULTIMATE message | 


and information center, the 
Philips 15-2630 screen phone lets 
you send and receive e-mail, browse З - 
the Web, and, of course, make phone Mead) E 
calls. The phone displays basic Web pages on its color VGA i: 
touchscreen panel. Also included are calendar and address book 


and its accompanying flash to | 
get just the angle you want 94 E t : - ` 
while still viewing the 2-inch 
color LCD. The Nikkor lens' in- 
credibly refined 945-step auto- 
focus system captures precisely 
focused images and records 
them as highly detailed 1,280- 
by 960-pixel digital images. 
And unlike many digital cam- 
eras on the market, the Coolpix 
900 has manual controls for key 


picture elements, such as expo- A Most Modern Desktop 


sure and white balance, just as 


programs, plus a wireless keyboard for typing messages. Price: 
$650. www.philipsconsumer.com 


-———— ILC x mm M 


the better film cameras do. COMPAQ'S super-sleek, super-fast 
www.nikonusa.com Presario 5600 Series has many 
of tomorrow's PC features to- 
day. Available with Pentium 
II processors as fast as 
450MHz and hard drives 
as big as 12 gigabytes, 
the Presario 5600 is one of 
the fastest home PC models to date, 
and its optional flat-screen color LCD 
arquably makes it the most futuristic. 
With both USB and 1394 (Firewire) 
ports located up front, the Pre- 
sario 5600 makes it easier than 
with other PCs to plug in digi- 
tal cameras and camcorders 


as well. Prices range from 
$1,899 to $2,499. 
www.compag.com 
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Clik disk. 


about $1 


smallest 


TECHNO TOUR DE FORCE 


VOLVO LEAPS into the luxury car field 


portable 


with a sedan that encompasses new 
And Clik 

technologies in an efficient and hand- 

some package. The first transverse- | 

electron 

mounted inline six-cylinder in a front- 

wheel-drive, the car sets new standards 

for smoothness, while the turbo option 

offers outstanding acceleration as well. 

A sophisticated multiplex wiring system 

maximizes the efficiency of onboard 

computers. The side-curtain airbags and 

anti-whiplash seating are part of an 

unsurpassed safety package. The S80 is 

a technological tour de force that is a 


pleasure to drive. Price: $35,820. 


www.volvocars.com 


7 


Five can 

repose in | 
comfort in 
the roomy 
Volvo 580. 
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Smile for the Disk 


IF YOU LIKE your etec- 
tronics small and cheap 
(апа who doesn t°), 
you'll love Iomega's 


inches square (shown 
actual size), the Clik disk 
holds 40MB of data and costs 


tal cameras, Clik will let you 
take more pictures before 


mobile computers, cellular 
phones, and other portable 


Barely 2 


0. That makes it the 
and most affordable 


disk to date. In digi- 


Make and Take x 
Digital Music x 


transferring them to your PC. | 


LIKELY TO BE a welcome fore- 


runner of things to come, 


might also be used 1n 


Diamond Multimedia's Rio 
PMP300 digital audio player 
is the first that lets you 
download near-CD-quality 
MPEG 3-format audio files 


from the Internet—and then 


C5. WWW. jomega.com 


take them on the road. You 

can also encode songs from 

your CD collection on your | 
PC with included software. 

Then transfer as much as 

60 minutes of music to the 

$200 player at a time. 


www.diamondmm.com 


More Juice for Tools 


THIS YEAR, Makita intro- 
duced two cordless drills— 
a 12- and a 14.4-volt— 


with an important difference: 


Instead of heavy nickel-cad- 
mium batteries, the new drills are the 
first with lighter power packs using 
nickel-metal hydride, a staple of elec- 
tronics products. The new batteries 

improve run time by 55 to 100 per- 

cent over previous Datteries—and 
will allow full-size power-hungry 
tools like circular saws to go cord- 
less too. Prices: $440 (12-volt 
kit) and $480 (14.4-volt kit). 
www.makita.com 


For more information, see RESOURCES " visit WWW.POPSCI.COM 
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| admit it. | love the sound of my own voice. And now 


when | say things like "start dictation, "delete paragraph,’ "launch 
e-mail,’ my computer does it. Does as it's told. Philips FreeSpeech'98'" 


software makes it possible. Put your mouth to work. Call, toll free, 


1-877-856-4154 or visit www.freespeech98.com 


© [998 Philips Consumer Electronics Corporation. 
All other names are either registered trademarks or trademarks of their respective owners 
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Write 'n' Store 


DEVELOPED using technology cre- 
ated by IBM, the Crosspad from A.T. 
Cross Co. lets you transfer handwrit- 


E. 


ten notes made on a standard paper 
pad to a computer. A pad under- 
neath the paper and a special pen 
together recognize the characters 
you've written, and store them in 
memory—as much as 50 pages’ worth. 
These notes can be transferred to 

a computer as individual text files for later editing and searched 
using keywords. The $399 Crosspad comes in two sizes: 85 by 

11 inches and 6 by 9 inches. www.cross.com and www.ibm.com 


Rewriting the Laws of Physics 


IN A DISCOVERY that reverberated through 
the world of physics, researchers at the 
Super-Kamiokande Observatory in 
Japan this year obtained strong 
evidence that neutrinos have a 
mass. Previously it was believed 
that these subatomic particles 
had no mass. The finding casts 
' doubt on current ideas about 
how atoms work. More important, it represents the first of the un- 
seen "dark matter," or missing mass in the universe, proven to exist. 
Astronomers have been unable to observe enough mass to explain 
why the universe is expanding as slowly as it is. www.ps.uci.edu 
/~superk/announce.html 


Insulin Without Needles 


MILLIONS OF AMERICANS who must daily inject a dose of insulin 
will soon have an option: They may inhale insulin powder. Devel- 


i oped by Inhale Therapeutic Systems, an inhaler device blows a 


‘stream of compressed air through the powder, creating a white 
cloud of tiny insulin particles. In clinical trials, the inhalable drug 
has proven as effective as injected insulin. The company expects 
to sell the inhaler within three years. www.inhale.com 
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Improved Icon 


REENGINEERING AN AMERICAN | 
automotive icon is no small 
feat. General Motors’ 1999 full- 
size pickups, the Chevrolet Sil- 
verado and GMC Sierra, offer 
increased horsepower and fuel 
economy; a roomy cab, com- 
bined with a stronger chassis; 
and brakes and steering that 
set new standards for an easy- 
to-drive load hauler. The result 
is a modern update of a classic 
workhorse. Base price: $15,955. 
www.chevrolet.com and 
www.ginc.com 


Engineering Success 


RYOBI North America has 
solved the age-old problem of 
four-strokes: You couldn’t turn 
them upside down, or the oil 
would drain out of the top 
vent hole and the engine 
would seize. The CleanAir 4- 
Stroke 26cc engine has a vent 
hole in its crankshaft and is 
designed so that the oil level 
never blocks the hole. The en- 
gine can be used in virtually 
all outdoor power tools, 
including the Landscaper 
Series string trim- 
mer (shown). 
The price 

is around 
$229. www 
.ryobi.com 
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Mini Movie Maker 


SONY'S DCR-PC1 DIGITAL video 


camera/camcorder is one tiny 


(D 


powerhouse. It packs in higher 
quality and more powerful com- 


ponents than any other palm- 


size camcorder. It features Carl 


Zeiss lenses, a 2.5-inch swivel- 
ing color LCD viewfinder, 
and image stabilization 
technology. All of these 

are packed into a trim body 


weighing just under a pound. 


Price: $1,899. www.sony.com 


Exhaust 


Intake 


STI HITS 


Cor Commander 
| A TILT | 
wall ,Umlmanüel 


AutoPC's control module fits in a single dashboard 


the trunk. www.autopc.com 


Still the Handiest 


WITH SLEEK NEW STYLING, more memory, and a feature that lets you beam your 
business card to another Palm III user, this year's model remains the gold 
standard for personal digital assistants. Palm III, from 3Com, delivers exactly 
what you need in a pocket-size device—a calendar, address book, notepad, 
expense tracker, and calculator—and nothing extraneous. But power users 
can install a host of applications, including a scorecard for golf games, 
scientific calculator, and e-mail. Price: $400. www.palmpilot.com 


Solar Power Made Easy 


IN A SIGNIFICANT STEP forward for photovoltaic technology, Advanced 

Energy Systems and Ascension Technology have independently 

introduced PV panels that feature built-in microinverters. 

The small 250-watt microinverters allow the panels to act 

as their own AC generators, thus eliminating the need : Solar panel Microinverter 
for direct-current wiring and an in-home inverter to 3 
convert DC current to AC current. In addition, be- 
cause the microinverters are built into each panel, 
homeowners can start with a small system and 

add on. Cost: about $10 per watt, but prices 

are expected to fall quickly. www.advanced 
energy.com and www.ascensiontech.com 


For more information, see RESOURCES or visit WWW.POPSCI.COM 


WITH CLARION'S AUTOPC, you can tell your car what to 
do—and it actually listens. The first car computer that 
recognizes verbal commands, AutoPC has a more than 
1,200-word vocabulary. It understands commands to 
change radio stations, provide turn-by-turn directions 
based on its Global Positioning System (GPS) navigation 
unit, or even read e-mail subject lines. Running on 
Microsoft's Windows CE operating system, the $1,299 


slot, 


with the computer and six-disc CD changer stored in 
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LIFE SAVERS 


KIDDE SAFETY'S new Nighthawk carbon- 
monoxide detectors will ease the minds 
of homeowners: They feature an elec- 
trochemical sensor—the most accurate 
type of sensor to hit the home market. 
Long used in expensive industrial 
units, electrochemical 

technology—in 


Carbon 


which CO reacts 
monoxide 


with platinum асаа 
electrodes іп а rir 


Calling Card 


FOR THE FIRST TIME, one 
device takes care of all your 
communications needs. 
Globewave's $499 Com.plete 
PC Card is a cellular modem, 
a landline modem, and a 
cellular phone when plugged 
into a laptop's Type III PC 
Card slot. When you're not 
carrying the laptop, slide 


WITH THE Fujichrome MS 
100/1000 Professional slide 
film, photographers can lower 


the number of film types that 
they need to carry—while at 
the same time increasing the 


the card into the Com.plete | quality of the final work. New 


Cellphone adapter handset emulsion technol- 
($40), which features a 


keypad and battery. 


ogy is the key: It 
allows the pic- 
www.globewave.com ı ture quality to 
remain high even 
when the 35mm 
film is pushed 
five stops. Price 
for a 36-exposure 
roll: about $14. 
www.fujifilm.com/home/ 


оа а «Т < £3 pisiñam press/pr msi00fil.htm 
chemical so cT Tp Télectrodes 


Power generated 


Platinum detects 
carbon monoxide. 


lution—only recently became inexpen- 
sive enough to mass-produce. The 
Nighthawk detector features a continu- 
ous readout, operates on three AA bat- 
teries, and comes with a five-year 


warranty. It costs approximately $40. 


www.kiddesafety.com 
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Grander Than Ever 
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THE 1999 JEEP GRAND CHEROKEE 15 a sport-utility with Tull 
off-road capability and handling approaching that of a car. A 
new four-wheel-drive system supplies power to any single wheel 
with the most traction, enhancing off-roading, while improvements 
in the suspension and steering and a new V8 powerplant add up to 
more confidence 
on the highway. 
The result is a 


new-generation 


sport-utility that 
still ranks with 
the best both on- 
road and off. Base 
price: $26,220. 
www.jeep.com 


ру сет 


ora dire rider > 


For more information, see RESOURCES or visit WWW.POPSCI.CI 
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Call 1-800-950-2438 or visit www.chevrolel.com *Based on comparison of '98 base MSRPs. Level of equipment varies. 
fBased on MSRP vs. trade-in values of '93-96 models. ©1997 GM Corp. Buckle up, America! ШЇ 


We can't take away all the headaches your kids give you. But we can 

prescribe the Chevy" Lumina" Solid. Reliable. Remarkably low maintenance. $1000 
less than Taurus LX! A consistently higher resale value than Taurus or Intrepid! And it's 
the most affordable six-passenger car you can buy. There. That's better, isn't it? 

So save yourself a little money and a lot of worry. Get a Lumina. 


Genuine Chevrolet. The cars more Americans trust. 


Lumina iy Genuine Chevrolet’ 


Zoom in 
Even Closer 


PENTAX takes 
zoom lenses in point 

and shoot cameras to new dial, which is reminis- 
lengths with its IQ Zoom cent of SLR camera 
200. Despite the length of controls, atop the 
its 48-200mm lens, the $647 12.2-ounce camera 
camera is only slightly larger makes it easy to ad- 
than the IQ Zoom 160, the 


TAKE A NEW VIEW i am zoom record holder, 


at 160mm. An easy-to-use 


just the zoom to any desired 
length. www.pentax.com 
/Frames/iqz200/200.html 


A TOTALLY NEW way of looking at the world 
is promised by Cadillac's night-vision 
system, to be introduced on the year 2000 
model DeVille. Detecting infrared en- 
ergy, the display shows pedestrians and 
animals as far as three times beyond the 
range of conventional headlights. The 
technology is lightweight and sensitive, 
while the carefully thought-out display The World's Space Station 
makes the system as easy as using a 


rear-view mirror. It is a perfect example 

space engineering project of all 
time, finally began coming to- 
motoring safer. www.cadillac.com | gether—and not just on paper. It's 


a complex undertaking that unites 


of how modern technology can make 


16 technologically advanced na- 
Ф 4 tions in an unprecedented peace- 
time collaboration. With hundreds 
of experiments planned for its or- 
biting labs, the station will take 


the United States and its partners 
Beyond headlights, infrared 


into the next century of space 
sees warm objects (inset). to the y р 


research. station.nasa.gov 


EE Blades for Bike Paths 


Night-vision HE FIRST all-terrain inline skate, Rollerblade's 


range: 750 Coyote lets you take that bumpy road or moun- 
meters 


: tain trail with greater assurance of getting 

High-beam ; | da > 
ь «а гапде: 150 through in опе piece. Equipped with three 

dde meters 6-inch pneumatic tires, the skates feature a 

range: | 

meis unique drum brake for easy stopping on sand, gravel, and 


other loose surfaces. Price: $500. www.rollerblade.com 


For more information, see RESOURCES or visit WWW.POPSCI.COM 
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TO UNDERSTAND WHAT MAKES SKYY AN EXCEPTIONALLY CLEAN AND SMOOTH VODKA, 
IT’S IMPORTANT TO KNOW A FEW THINGS ABOUT BEVERAGE ALCOHOL IN GENERAL. 


THE INNOVATION iN VODKA 


DID YOU KNOW? 

Fusel oil is the technical name 
given to the mixture of impurities 
which form during the fermen- 
tation of grain, sugar or carbo- 
hydrates into alcohol. Modern 
researchers refer to these impur- 
ities as congeners (pronounced 
con-jen-ers), and these impurities 
exist in all alcoholic beverages. 


WEBSTER'S DEFINITION 

Fusel oil (G. Fusel, spirit of inferior 
quality). An oily, acrid, poisonous 
liquid occurring in alcoholic pro- 
ducts that have not been distilled 
sufficiently to separate the ethyl 
alcohol from other substances 
with a low boiling point. It con- 
sists generally of a mixture of 
amyl, butyl, propyl and isoamyl 
alcohols. Beverage alcohol con- 
tains other congeners in addition 
to those found in fusel oil, includ- 
ing acetaldehyde, ethyl formate 
and methanol. 


HEADACHES? 

Some people may find that they 
are sensitive to congeners in alco- 
holic beverages. Studies have shown 
that congeners may be responsi- 
ble for alcohol-related headaches. 


WHY SKYY? 

SKYY Vodka was created to offer 
consumers a very low congener 
ultra premium vodka. To achieve 
this goal, we modified the tradi- 
tional method of distilling vodka. 


FIRST TO USE FOUR-COLUMN 
DISTILLATION 

Since no amount of filtering can 
fully remove congeners, we de- 
veloped the unique four-column 
distillation process that distills 
our vodka at several precisely con- 
trolled temperatures, each re- 
moving specific impurities. This 
new procedure, combined with our 
proprietary three-step filtration 
process for removing particulate 
matter, compounds and organic 
acids, yields an extremely clean, 
fresh and smooth-tasting vodka. 


THE .01 REASON TO TRY SKYY 

Due to our strict commitment 
to quality, SKYY will never contain 
more than .01 grams per liter of 
total congeners, and SKYY Vodka 


contains no fusel oil. 


So for those who appreciate the 
finer things in life made even 
better, SKYY Vodka is for you. 


QUADRUPLE DISTILLED AND TRIPLE FILTERED FOR ULTIMATE SMOOTHNESS. 5КҮҮ® VODKA 40% ALC/VOL (80 PROOF). ©1998 SKYY SPIRITS, INC., SAN FRANCISCO, CA. VWWSKYY COM 


OUR EXPECTATIONS of professional digital cameras have been 
raised with the jointly developed Canon EOS D2000 and Ko- 
dak DCS 520 ($14,995). The CCD sensor in this camera not 
only produces incredibly detailed 2-megapixel (1,736 by 1,160 
pixels) images, it uses new digital filtering technology to 
improve color trueness. www.canon.com or www.kodak.com 
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The Pro's Digital Snapper 
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Lean, Mean, and Mobile 


THE ULTIMATE laptop for the power- 
thirsty road warrior, Toshiba's Portégé 7000 y 
Series redefines the expectation of an ultra- — 
thin portable PC. A mere 1 inch thick and only | 
Я 


nmm the thinnest laptops so far and one of the > 


4 pounds, the Portégé 7000 is both one of 3 I B _. 

3 —.. ? 

z ' \ = usb 
КОКко», most potent, with a 300MHz Pentium Ж» 


AE HE ~N T =. 


.* K шша чес II processor, 32MB of memory, a 
SS 4-gigabyte hard drive, and a The Bone Phone 
om Mio. | luxurious 12-inch color 


LCD screen. Pound for DAEWOO'S Opentech designers 
were using their heads—titer- 
ally—when they came up with 
the Miracle Phone, for the 
hearing impaired or those who 


work in noisy places. Placed 


posue pound, it's the most for 
— — the least. Prices start at $2,999. 
www.computers.toshiba.com 


= 
mi А, against a bony area, such as 
behind the ear, a knob in the 
phone's handset transmits 
vibrations that recreate the 
sound of the caller through 
the bones of the skull. The 
phone also works in the con- 
ventional manner. Price: $200. 
www.daewoo.com 
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Third One's the Charm 


THE SCRAMBLE TO FIT IN THE BACK seat of a two-door coupe has 
ended with the introduction of a third door in the 1999 Saturn 
Coupe. A feature that eliminates the inconvenience of the two- 
door coupe, the rear-opening door is an ingenious solution that 
allows a passenger to enter while the front seats are full, or 
makes it easy to put packages in the rear. Price not yet set. 
www.saturn.com 


Hospital in a Box 
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TO SAVE MORE battlefield wounded, the compact and clever prototype 
Advanced Surgical Suite for Trauma Casualties brings the hospi- 
tal to the front. Dropped by helicopter, the 4,000-pound box 
sets up in less than 30 minutes, instead of days, into a 

900-square-foot climate-controlled suite. It was devel- 

oped by the Army, Marines, Harvey Mudd College, and 
San Jose State University, and built by the Oak Ridge 
Centers for Manufacturing Technology. 
www.asstc.com 
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In-Faucet Filter 


SO BOTTLED water 1s 
a line item on your 
monthly budget, but 
you just can't bring 
yourself to install an 


unsightly counter or bulky 
undersink filter unit? Problem 


Greater Than the Sum of Its Parts 


š solved. Moen's PureTouch faucet 
THE FIRST BUSINESS JET from a major manufacturer to boast an 


all-composite fuselaqe shell, the Premier I uses only half the parts 
needed for conventional aircraft. Fewer parts make the plane 
easier to assemble and maintain, lowerinq operating costs. Made 
by Raytheon Aircraft of Wichita, Kansas, the Premier I, which 
costs some $4 million apiece, began flight tests this fall. 


incorporates a replaceable water 
filter, designed by Culliqan, which 
reduces chlorine, lead, and harmful 
microorqanisms by as much as 99.98 
percent. It also includes an LCD that 


; s tells you the 

www.raytheon.com/rac/premier1 шыс "Че LCD * iine 
te Seis remaining life 

250) œ| ofthe filter, 

Video Notebook which is de- 

== | signed to last for 

THE CAMERA-SIZED Ruvi cam- ED. т th 
: ; a hree months. 

corder from Sony is the first pe Filtered Price: $399. 


that lets you shoot 30 min- E Filter water 
utes of Hi8XR video as well as | 
up to 350 still images that 


| WWW.moen.corm 


| Foam from Metal 
can be accompanied by 5 sec- 
onds of audio each. Weighing A NEW MATERIAL for automo- | Foam 
aluminum 
about 1 pound, the $799 cam- biles is even lighter and skin 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
і 
| 
| 
| 
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stronger than aluminum— 
aluminum foam, developed 
by Karmann. The manu- 


corder works like a video note- 
book for capturing images 

quickly. A 3X optical zoom lets 
facturing process, which 


leaves the foam with a 
smooth aluminum sur- 

face inside and out, 

promises stronger, stiffer, 


and lighter car bodies; im- 


built for Volkswagen demonstrates the viability of the process, now being 


| 

I 

| 

| proved fuel economy; and enhanced performance. A prototype chassis 

| 

| 

| studied for future cars by the major auto companies. www.karmann.com 


you take close-ups and a 2.5- 
inch LCD display lets you see 
the results immediately. 


ee Flying Without a Pilot 
ү Turbofan c 
` ИЭМ SUCCESSFUL TEST FLIGHTS of the Global Hawk this 
" 116.2-foot А year confirmed the viability of long-ranqe reconnais- 
z — tu | sance by unmanned aircraft. The Global Hawk is designed 
emanat for an exceptional 14,000-nautical-mile range and the 
infrared ability to stay aloft for up to 40 hours. Developed by Teledyne 


nsor . š А ; en 
ped Ryan Aeronautical, the aircraft could survey an area the size of Illinois 


— Synthetic m = 
aperture 
radar 


in 24 hours, with an image resolution down to 1 foot. 
www.tdyryan.com/GHawk/TierII.htm 


For more information, see RESOURCES or visit WWW.POPSCILCOM ===  — — 
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PRESCRIPTION 
FOR POTENCY 


MANUFACTURED BY PFIZER, a simple pill 
called Viagra at last replaces the unap- 
pealing options of injections, pumps, 
or implants for treating impotence, 
which afflicts some 20 million men in 
the United States. Patients swallow a 
pill about half an hour before sexual 
intercourse, and the medication makes 
erections possible by increasing blood 
flow to the penis. Though the results 
from the medication are not all posi- 
tive, its not a stretch to say 

that Viagra has im- 

proved the lives 

of millions of 

men, and their 

partners. WWW 

.Vviagra.com 

/consumer/ 


NOC 0069-4210-30 
30 Tablets. 


Viag ra" = 


index.htm 


Viagra provides 
potency in a pill. 


50 mg* 
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Paving the Way 


E to Power 


A COMPACT way 

of generating 
high-voltage, high- 
amperage current 


Transmission 
housing 


for a slew of modern 
electrical devices, a combined i 

starter-alternator developed by BMW allows the engine to stop 

and start autonomously. It also provides enough power to drive | 

an all-electric valve system. The starter-alternator makes possible 

high-power electrical systems, a change expected to occur early | 

in the next decade. 
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THE SMALLEST and best-sound- 
ing system we've seen, Pio- 
neers HTV virtual surround 
sound system proves that a 
tiny living room is no obstacle 
to home theater. The box 

fits nicely on top of your TV 
with its subwoofer stashed 

to the side. The speaker bar 


quency response differences of 


houses two speakers that 
reproduce all five surround | the sounds according to their 
location. Price: $499. www 


.pioneerelectronics.com 


sound channels virtually by 


adjusting the timing and fre- 


Hydraulic control arms 


A SAILBOAT KEEL DESIGN that 
improves stability, allows op- 


eration in shallow water, and ^ 


_ — 


adds to mobility on land is all 
packaged neatly in this 1nnov- | 
ative split-keel prototype. The Ls J 
two halves of the keel swing | 
to windward to improve per- 
formance, or split and swing 
up to accommodate travel 


P Lon 
х 8 
e 
[ Z 
E4 


Ballast bulb —- | 


through shallow water. On land, 
plug-in wheels act as a cradle 


or a trailer, easing storage Twin keels 


and adding mobility. 


For more information, see RESOURCES or visit WWW.POPSEI 
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Canon ZR digital camera, p. 62, Canon 
USA, 1 Canon Place, Lake Success NY 11042, 
800-OK-CANON; Panasonic DVD L-10 
portable DVD player, p. 72, Panasonic 
Consumer Electronics, 1 Panasonic Way, 
Secaucus NJ 07094, 800-211-7262; Philips 
Audio CD Recorder 765, p. 65, Philips 


Electronics, 64 Perimeter Center E., | 


Atlanta GA 30346; Proscan digital TV, 
p. 72, Thomson Consumer Electronics, Box 


1976, Indianapolis IN 46206, 317-587 | 


4450; Replay TV, p. 56, Replay Network, 
1003 Elwell Court, Palo Alto CA 94303, 
877-731-5298; Rio PMP300 digital audio 
player, p. 74, Diamond Multimedia 
Systems, 2880 Junction Ave., San Jose 
CA 95134, 408-325-7000; Simple Solu- 
tion HTV-1, p. 84, Pioneer Electronics, 
2265 E. 220th St., Long Beach CA 90810, 
800-746-6337; Sony DCR-PC1 camcorder, 
p. 77, Sony Electronics, 1 Sony Dr., Park 
Ridge NJ 07656; Sony Ruvi, p. 83, Sony 
Electronics, 1 Sony Dr., Park Ridge NJ 
07656, 201-930-1000; Thick dielectric 
electroluminescent display, p. 58, 
Westaim Corp., West Tower, Suite 1010, 
144 Fourth Ave. S.W., Calgary Alberta T2P 
3NU Canada, 403-237-7272 


AUTOMOTIVE TECHNOLOGY 


Aluminum foam car bodies, p. 83, 
Karmann USA, 17197 N. Laurel Park Dr., 
Suite 537, Livonia MI 48152; BMW starter- 
alternator concept, p. 84, BMW North 
America, 300 Chestnut Ridge Rd., Woodcliff 
Lake NJ 07657, 800-334-4BMW; Cadillac 
night vision, p. 80, Cadillac Motor Car 
Division, General Motors Corp., 100 Re- 
naissance Center, Detroit MI 48265, 800- 
458-2230; Dodge Intrepid ESXII, p. 55, 
Chrysler Corp., 1000 Chrysler Or., Auburn 
Hills MI 48325, 800-992-1997; Land Rover 
active cornering enhancement, p. 67, 
Land Rover North America, 4371 Parlia- 
ment Place, Lanham MD 20706; Massaging 
lumbar seat, p. 69, Cadillac Motor 
Car Division, General Motors Corp., 100 
Renaissance Center, Detroit MI 48265, 
800-458-2230; Saturn 3-door Coupe, p. 82, 
Saturn Corp., Corporate Communications, 


Box 7025, Troy MI 48007, 800-522-7000; 


ThrustSSC, p. 62, ThrustSSC, Building X1, 
DERA, Farnborough, Hants GU14 6TD United 
Kingdom; ZLEV engine, p. 57, American 
Honda Motor Co., 1919 Torrance Blvd., 
Torrance CA 90501, 888-CC-HONDA 


AVIATION & SPACE 


Aerosonde aircraft, p. 54, Gerberding 
Hall, Room B-54, University of Washington, 
Seattle WA 98195; Deep Space 1 
ion propulsion engine, p. 69, NASA 


Jet Propulsion Laboratory, 4800 Oak Grove | 


Dr., Pasadena CA 91109; HGS-1 satellite 
rescue, p. 55, Hughes Space & Communi- 
cations Co., Bldg. 510/5323, Box 92919, 
Los Angeles CA 90009; International 
Space Station, p. 80, NASA Headquarters, 
300 E 5t. S.W., Washington DC 20546; 
Lunar Prospector discovery, p. 72, NASA 
Ames Research Center, Mailstop 204-12, 
Moffett Field CA 94035; Premier I business 
jet, p. 83, Raytheon Aircraft, Box 85, 
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Wichita KS 67201; Proteus aircraft, 
p. 63, Scaled Composites, 1624 Flight Line, 
Mojave CA 93501; RQ-4A Global Hawk, 
p. 83, Teledyne Ryan Aeronautical, 2701 N. 


| Arbor Dr., San Diego СА 92101; Very Large 


Telescope, p. 66, European Southern 
Observatory, Karl-Schwarzschild-Str.2, 
D-85748 Garching bei Muenchen, Germany 


CARS 


BMW 3 Series, p. 66, BMW North America, 
300 Chestnut Ridge Rd., Woodcliff Lake 
NJ 07657, 800-334-4BMW; Chevrolet 
Silverado and GMC Sierra, p. 76, Chevro- 
let Division, 100 Renaissance Center, Box 
100, Detroit MI 48265 and Pontiac/GMC Di- 
vision, 100 Renaissance Center, Detroit 
MI 48265; Honda Odyssey, p. 58, Amen- 
can Honda Motor Co., 1919 Torrance Blvd., 
Torrance CA 90501; Jeep Grand Cherokee, 
p. 78, Chrysler/Plymouth & Jeep Division, 
1000 Chrysler Dr., Auburn Hills MI 48326; 
Lexus RX300, p. 62, Toyota Motor Sales 
USA, 19001 S. Western Ave,, Torrance CA 
90501; Mercury Cougar, p. 69, Lincoln-Mer- 
cury Division, Box 52770, Irvine CA 92619; 
Oldsmobile Alero, p. 56, Oldsmobile 
Division, 920 Townsend St., Lansing MI 
48921; Porsche 911, p. 72, Porsche Cars of 
North America, 980 Hammond Dr., Suite 
1000, Atlanta GA 30328; Volkswagen New 
Beetle, p. 64, Volkswagen of America, 
3800 Hamlin Rd., Auburn Hills MI 48326; 
Volvo 580, p. 74, Volvo Cars of North 
America, 1 Volvo Dr., Rockleigh NJ 07647 


COMPUTERS & SOFTWARE 


3Com Palm Pilot IIT, p. 77, A&R Part- 
ners, 509 Seaport Ct., Redwood City CA 
94063, 800-881-7256; Apple iMac, p. 
56, Apple, 1 Infinite Loop, Cupertino CA 
95014, 408-996-1010; Compaq Presario 
5600, p. 73, Compaq Computer Corp., 
20555 State Hwy. 249, Houston TX 77070, 
281-370-0670; Com.plete PC Card, p. 
78, GlobeWave Inc., 218 Route 17 N., 
Suite 202, Rochelle Park NJ 07662, 201- 
843-7202; IBM Aptiva SE7, p. 66, IBM, 
Rte. 100, Somers NY 10589, 800-426- 
7235 ext. 4340; IBM copper chip tech- 
nology, p. 63, IBM, 1580 Rte. 52, Hopewell 
Junction NY 12533; Iomega Clik, Iomega, 
p. 74, 15250 Ave. of Science, San Diego CA 
91228, 801-778-1000; Minolta Vivid 700 
3-D scanner, p. 68, Minolta Corp., In- 
strument System Division, 101 Williams 
Dr., Ramsey NJ 07446, 888-ISD-COLOR: 
National Park Digital Guide CD-ROM, p. 
55, Maptech, 655 Portsmouth Ave., Green- 
land NH 03840, 800-627-7236; Sony VAIO 
505, p. 55, Sony Electronics, 3300 Zanker 
Rd., San Jose CA 95134, 800-222-7669; 
Toshiba Portégé 7010CT notebook com- 
puter, p. 82, Toshiba America Informa- 
tion Systems, 9740 Irvine Blvd., Irvine 
CA 92618; Universal ADSL, p. 64, 39355 
California St., Suite 307, Fremont CA 
94538, 510-608-5905 


ELECTROWICS 


Auto PC, p. 77, Consumer Platforms Divi- 
sion, Microsoft Corp., 1 Microsoft Way, 
Richmond WA 98052: Crosspad electronic 
notebook, p. 76, Cross Pen Computing 
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Group, 1 Albion Rd., Lincoln RI 02865, 
401-333-1200; Iridium satellite phone 
system, p. 57, Iridium LLC, 1575 I St., 
Suite 500, Washington DC 20005, 602- 
752-1100; Garmin NavTalk, p. 68, Garmin 
International, 1200 E. 151 St., Olathe KS 
66062, 800-800-1020; Miracle Phone, 
p. 82, Opentech USA, 120 Chubb Ave., 
Lyndhurst NJ 07071, 800-OPEN-TEC; Mo- 
torola V series phones, p. 65, Motorola, 
1303 E. Algonquin Rd., Schaumburg IL 
60196; Panasonic GigaRange cordless 
telephone, p. 54, Panasonic Consumer 
Electronics, 1 Panasonic Way, Secaucus NJ 
07094, 800-211-PANA; Philips I5-2630 
e-mail phone, p. 73, Philips Consumer 
Communications, 330 S. Randolphville Rd., 
Piscataway NJ 08854; Rocketbook elec- 
tronic book, p. 59, NuvoMedia, 745 Emer- 
son St., Palo Alto CA 94301 


HOME TECHNOLOGY 


Easy Floor radiant heating system, p. 
63, PFG Industries, 9614 Bank Rd., Vashon 
WA 98070, 206-463-1267; Fiber-optic 
daylighting, p. 67, Steven Winter Associ- 
ates, 50 Washington St., Norwalk CT 06854; 
Microinverters for photovoltaic panels, 
p. 77, Advanced Energy Systems, Box 262, 
Riverview Mill, Wilton NH 03086, 603-654- 
9322 and Ascension Technology, 235 Bear 
Hill Rd., Waltham MA 02451, 781-684- 
6100; Nickel-metal-hydride batteries for 
power tools, p. 74, Makita USA, 14930 
Northam St., La Mirada CA 90638, 714- 
522-8088; Nighthawk electrochemical 
carbon monoxide detector, p. 78, Kidde 
Safety, 1394 S. Third St., Mebane NC 27302, 
800-880-6788; Professional Redi Drill, 
p. 59, Sears, Roebuck & Co., 3333 Beverly 
Rd. BC-112B, Hoffman Estates IL 60179; 
PureTouch Filter, p. 83, Moen Inc., 25300 
Al Moen Dr., North Olmstead OH 44070, 
800-BUY-MOEN; Ryobi CleanAir 4-stroke 
26cc engine, p. 76, Ryobi Outdoor Prod- 
ucts, 550 N. 54th St., Chandler AZ 85226 


PHOTOGRAPHY 


Canon EOS 3-SLR 35mm camera, p. 59, 
Canon USA, 1 Canon Plaza, Lake Success NY 
11042, 800-0K-CANON; Canon EOS D2000 
and Kodak DCS 520 digital SLR cam- 
eras, p. 82, (anon USA, 1 Canon Plaza, 
Lake Success NY 11042, 800-OK-CANON 
and Kodak, 901 Elm Grove Rd., Rochester NY 
14653, 800-242-2424; Fuji Endeavor 
3500ix camera, p. 65, Fuji Photo Film 
USA, 555 Taxter Rd., Elmsford NY 10523, 
800-800-3854; Fujichrome MS 100/1000 
(RMS) transparency film, p. 78, Fuji 
Photo Film USA, 555 Taxter Rd., Elmsford NY 
10523, 800-800-3854; Kodak DC260 Zoom 
digital camera, p. 54, Kodak, 901 Elm 
Grove Rd., Rochester NY 14653, 800-242- 
2424; Minolta Vectis Weathermatic APS 
camera, p. 68, Minolta, 101 Williams Dr., 
Ramsey NJ 07446, 201-445-8131; Nikon 
Coolpix 900 digital camera, p. 72, Nikon, 
300 Walt Whitman Rd., Melville NY 11747, 
516-547-4200; Nikon Pronea 5 camera, p. 
69, Nikon, 300 Walt Whitman Rd., Mel- 
ville NY 11747, 516-547-4200; Olympus 
D-400 Zoom camera, p. 57, Olympus 
America, 2 Corporate Center Dr., Melville NY 
11747, 516-844-5000; Pentax IQ Zoom 
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200 35mm camera, p. 80, Pentax, 35 
Inverness Dr. East, Engelwood CO 80112; 
Sony Digital Mavica MVC-FD91 camera, 
p. 66, Sony Corp. of America, 1 Sony Dr., 
Park Ridge NJ 07656 


RECREATION 


ACX Shock Controller, p. 64, ACX, 215 
First St., Cambridge MA 02142 and K2 
Corp., 19215 Vashon Hwy. SW, Vashon WA 
98070, 800-848-1993; Air Hogs, p. 58, 
Spin Master Toys, 250 The Esplanade, Suite 
400, Toronto, Ontario, МЗА 1J2 Canada, 
800-622-8339; Clap skates, p. 67, Viking 
Schaatsenfabriek BV, Rijnkade 184-194, 
1382 GT Weesp, Netherlands, 011-31-294- 
41-33-32; Copperhead ACX baseball 
bat, p. 56, Worth, 2100 N. Jackson St., 
Tullahoma TN 37388 and ACX, 215 First 
St., Cambridge MA 02142; Hobie Mirage, 
p. 58, Hobie Cat, 4925 Oceanside Blvd., 
Oceanside CA 92056, 800-HOBIE-49; Lego 
MindStorms, p. 62, Lego, 555 Taylor 
Rd., Enfield CT 06082, 800-233-8756; 
Liquidmetal golf clubs, p. 54, Liquid- 


metal Golf, 27722 El Laxo, Laguna Niquel 


CA 92677, 877-564-7467; Rollerblade 
Coyote all-terrain inline skates, p. 80, 
Rollerblade, 7800 Equitable Dr., Suite 
250, Eden Prairie MN 55343, 800-232- 
ROLL; Swing-keel sailboat concept, 
p. 84, Transea R&D, 252 Hartonville Main St., 
Callicoon NY 12723, 914-887-2289; Yamaha 
Silent Electric Violin, p. 63, Yamaha Corp. 
of America, 3445 E. Paris Ave. S.E., Grand 
Rapids MI 49512, 616-940-4900 
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Advanced Surgical Suite for Trauma Ca- 
sualties, p. 82, ORNL Media Relations 
Dept., Box 2008, Oak Ridge TN 37831 and 
Tactical Medical Solutions, 12321 Middle- 
brook Rd., Suite 210, Germantown MD 
20874; Airborne Laser defense system, 
p. 68, TRW Space & Electronic Group, 
E1/3010, 1 5pace Park Dr., Redondo Beach 
CA 90278; Discovery that neutrinos have 
mass, p. 76, Super-Kamiokande team, 3131 
Physical Sciences II, University of Califor- 
nia, Irvine campus, Irvine CA 92697; Fibrin 
wound sealant, p. 54, ARC Biomedical 
Center, 16-16 Fort Meyer Dr., 16th Floor, 
Rosslyn VA 22209; gp120 HIV-1 protein 
structure discovery, p. 65, Columbia Uni- 
versity, 565 W. 116 St., Room 304, New 
York NY 10027; Inhalable insulin, p. 76, 
Inhale Therapeutic Systems, 150 Indus- 
trial Rd., San Carlos CA 94070; Land mine 
detector prototype, p. 58, Roke Manor 
Research Ltd., Roke Manor, Romsey, Hants, 
5015 OZN United Kingdom; Mycobacterium 
tuberculosis DNA sequence, p. 59, Well- 
come Trust Genome Campus, Hinxton, 
CB10 15A United Kingdom; Preempt anti- 
Salmonella spray, p. 72, MS Bioscience, 
3698 Kinsman Blvd., Madison WI 53704, 
888-772-5825; Objective Individual Com- 
bat Weapon, p. 67, Alliant TechSystems, 
600 Second St. N.E., Mail Stop MN 11- 
1613, Hopkins MN 55343; Telomerase cell 
lifespan discovery, p. 57, Department of Cell 
Biology and Neuroscience, 5323 Harry Hines 
Blvd., Dallas TX 75235 and Geron Corp., 
230 Constitution Dr., Menlo Park CA 94025; 
Viagra impotence pill, p. 84, Pfizer, 235 E. 
42 St., New York NY 10017, 888-4-VIAGRA 
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Design a truck with the demands of 1% of the world in mind and you not only build a better truck but you 


Do one thing. Doit well” powerful Vortec V8 engines ever and the first 4-wheel anti-lock disc brakes on a !-ton pickup. What 1% of the 
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Excludes other GM models, ©1998 GM Corp. All nights reserved, GMC Sierra and GMC logo are registered trademarks of General Motors ‘Corporation 


THE ALL-NEW 


RRA 


raise everyone else's standards. Fully redesigned, the all-new Sierra boasts the most 


world wants, it gets. Call1-800- GM C-8782, or visit our web site: www.sierra99.gmc.com. ( > 


THE BUBBLE GROWS - 
_ Exposed to ultrasound, arf air 
bu жады in the center of ; 
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Bubbles blasted 

by sound produce 

a mysterious blue · 
light and temperatures 
hotter than the sun's 
surface, in a simple 
jar of water. Why that 


happens is giving 


NEAR-VACUUM INSIDE 

At its size zenith, the air bubble 
contains few molecules, creating a 
near-vacuum inside. Meanwhile, far 
higher pressures exist in the water 
surrounding the bubble. 


CATASTROPHIC COLLAPSE 
In an instant, the higher pressures 
compress the 50-micron bubble 
down to 0.1 to 1.0 micron. The 


estimated 10,000°С to possibly 
more than 1 million degrees C— 
hotter than the surface of the sun. 
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IN A SMALL, round-bottomed flask filled with water, I 
saw a pinpoint of steady, dim electric-blue light. At least 
it seemed to be steady. Actually, it was flashing on and 
off 30,000 times a second, and my eyes were averaging 
the light, just as with the far-slower blinks of TV images. 
The light came from the repeated collapse and expansion of a tiny bub- 
ble of air submerged in water, induced by a bombardment of sound well be- 
yond the range of human hearing. The flashes were synchronized with the 
periodic compressions of the ultrasonic waves, multiplying the sound energy 


a trillionfold. This bizarre transformation of sound into light has been 
dubbed sonoluminescence, or SL. 


The Sound and the Fury 


In a puzzling phenomenon called sonoluminescence, 
ultrasonic waves—high-frequency sound inaudi- 
ble to humans—-are used to create light. 

Hit by sound, an air bubble in water 
expands and contracts at an 
incredible 30,000 times a 
second; each time the 
bubble collapses, light 
is released. 
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SEEING 


BLUL 


Each time the bub-. 


ble collapses, a tiny 


"blue light flashes; to 
the eye, the light 
appears continuous. 
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How exactly does sound energy 
get converted to light? In the offices 
of theoreticians and the laborato- 
ries of experimentalists around the 
world, the answer is being eagerly 
sought. Beyond contributing to a 
greater understanding of the natural 
world, an explanation could help de- 
velop applications of SL, from high- 
speed detectors to waste remediation. 

The tabletop experiment I wit- 
nessed was in the Applied Physics 
Laboratory (APL) at Seattle's Uni- 
versity of Washington. My guide, 
Thomas Matula, had been the recent 
recipient of two awards presented at 
the White House. One was the Presi- 
dential Early Career Award for Scien- 
tists and Engineers. The other, given 
by the Department of Energy, was 
the Defense Programs Young Scien- 
tist and Engineer Award, for "experi- 
mental research into the mechanism 
of sonoluminescence that provides... 
benefits to [laser] fusion studies." 

Fusion? 

To understand the connection, | 
traveled to Lawrence Livermore Na- 
tional Laboratory in Livermore, Cali- 
fornia. There I met physicist William 
(Willy) Moss, one of the leading in- 
vestigators of SL. The facility is pri- 
marily a nuclear weapons lab that 
studies the way thermonuclear-pow- 
ered H-bombs go boom. It is also the 
center of the DOE's laser fusion pro- 
gram. In laser fusion, a small pellet 

of an isotope of hydrogen is enor- 
mously compressed by powerful 

laser beams, implodes, and 
heats enough for thermonu- 
clear fusion to occur. 

"With sonoluminescence,” 
Moss says, “a sound wave 
comes in, compresses the 

bubble, it gets hot, and it 
glows. The key to both 
processes is implosion." 
Moss first became in- 
trigued by the phenome- 
non in 1992. “I was on 
my way to the Nevada 
nuclear explosion test 
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“What we have here 1s a nonweapons 


site and found that my wife had 
stuffed in my bag a magazine article 
on SL, where people were talking 
about these strange little flashes of 


light. They were saying it’s magic, it 
violates Newton s laws. And my wife, 
who's not a physicist but is very prac- 
tical, circled this stuff and wrote ‘Huh? 
Why don't you look at this?” 

On the plane flight, Moss was rum- 
maging through his bag when he 
found the article, and read it. “When 
I looked at it, I realized right away what 
was going on. It's like when you give 
a child a hammer, everything's a nail. 
Well, when you work at Livermore, 
everything is either an explosion or 
an implosion. So I looked at this and 
said, ‘My God, this is a spherical im- 
plosion causing incredible tempera- 
tures and pressures at the center." 

Moss was already immersed in im- 
plosion theory from his efforts to 
adapt classified weapons computer 
codes for his underground weapons 
test work. "I guess I have a leg up on 
everyone else in the SL field,” he 
says, “because I've taken computer 
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codes that have thousands of man- 
hours invested in them and grabbed 
them for my own research purposes. 
The SL system looks like a small im- 
plosion, and that's what the codes are 
designed to deal with—the imploding 
geometries of laser fusion. 

"You've got to understand what we 
have here is a nonweapons use of nu- 
clear weapons physics," he adds. "The 
bubble gets hot and you get ions, elec- 
trons, radiation—all that nuclear stuff." 

The SL phenomenon was discov- 
ered, like so many others, by acci- 
dent. In 1933, two French scientists 
were trying to speed up the develop- 
ment of some photographic plates. 
Why not agitate the developing liq- 
uid, they thought, by immersing 
some ultrasound transducers in it? 

To their dismay, the developed plates 
were marred by myriad tiny points of 
light. The explanation was proposed 
in a paper the next year by two Ger- 
man physicists. They maintained that 
bubbles excited by sound emitted 
light, but ended their paper by saying 
the phenomenon was not particularly 


use of nuclear weapons MIU MI 


Nuclear physicist 
William Moss, be- 
side the 1,200-foot- 
wide Sedan Crater 
at the Nevada Test 
Site, was on his way 
to the site when he 
first read about the 
mysterious produc- 
tion of light by ul- 
trasonic waves. 


interesting, and that they had “more 
important matters" to attend to. 

The light came from a cloud of 
bubbles that grew, collapsed, and 
gave off light in an unstable, incoher- 
ent, and unpredictable—thus unana- 
lyzable—manner. But in 1989 at the 
University of Mississippi, Felipe Gai- 
tan, then a graduate student of pro- 
fessor Lawrence A. Crum (who is 
now at Seattle's APL), made the 
breakthrough that transformed the 
phenomenon into something that 
could be profitably studied. 

Gaitan succeeded in trapping and 
levitating a single air bubble with an 
ultrasonic sound field in a cylinder of 
water. (One way to do that is to sim- 
ply fill a hypodermic syringe with air 
and inject it into the water while it's 
resonating. The other is to insert a lit- 
tle toaster wire and boil the water—a 
bubble gets trapped in the center.) As 
the bubble grew and collapsed in step 
with the pulsating sound wave, it 
emitted light whose spectrum and 
duration could be measured— single- 
bubble sonoluminescence. 
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In the early 1990s, Seth Putterman 
and colleagues at UCLA carried out 
more refined measurements of the 
light. What they found was amazing. 
The length of the light pulses was 
an ephemerally brief 12 to 50 pico- 
seconds—trillionths of a second. When 
the light was emitted, the diameter of 
the collapsed bubble was less than a 
thousandth of a millimeter. The spec- 
trum of the light, extending into the 
ultraviolet, indicated that the temper- 
ature inside the bubble was at least 
10,000? C — hotter than the surface 
of the sun—and possibly as high as 
1 million degrees C. The speed of the 
bubble's collapse was supersonic— 
around Mach 4. 

The extreme brevity of the light 
pulses proved a vexing challenge, be- 
cause it did not fit any existing model 
of how SL works. The research set off 
what Moss calls a scientific stam- 
pede. Scientists from a variety of dis- 
ciplines proposed a kaleidoscopic set 
of explanations. "The experimental- 
ists said that the theorists were nuts," 
says Moss, "and the theorists said 
every other theorist was nuts." 

The most believable theory ex- 
tant, Moss says, is one originally sug- 
gested in 1960 by Peter Jarman of 
London's Imperial College. Jarman 
proposed that the collapsing bubble 
generates an imploding shock wave 
that compresses and heats the gas at 
the center of the bubble to extremely 
high temperatures. Using weapons 
code to simulate the fluid dynamics 
of a collapsing, gas-filled bubble, 
Moss says his calculations show that 
a shock wave strengthens as it nears 
the bubble's center. There, where 
heating is maximum, atoms and/or 
molecules that make up the gas begin 
to break down, forming a plasma—a 
collection of partially ionized particles 
and electrons. The hot gas emits light 
by a torrential cascade of energy —in 
mere quadrillionths of a second—to 
create the light pulses. 

This model, Moss says, for the 
first time fits many of the experimen- 
tal results, and also makes predictions 
that are testable. 

^But the physics is not yet fully 
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understood,” Moss says. “We need 
more and more careful experiments. 
And we’re constantly fine-tuning the 
model, going around and around. 1 
call it Moss's screw of knowledge. If 
you re really smart, which I am not, 
you can climb right up the threads. If 
you re not, you start walking along the 
thread, and it's a long slow way around 
and around the circumference." 

If the conditions inside a collaps- 
ing SL bubble resemble those inside 
an imploding fuel pellet, could SL 
techniques, with deuterium gas (a 
heavy isotope of hydrogen) inside the 
bubble, generate thermonuclear fu- 
sion? Could one make a star in a jar? 

Moss and Matula are working on it. 

"One of my calculations shows 
that you can't get fusion in deu- 
terium with normal SL—it’s unsta- 
ble," says Moss. “You have to enhance 
the collapse by goosing the bubble." 
In the lab, Matula is goosing the bub- 
ble by hitting it once every 10 sec- 
onds with a 2MHz sound spike. “You 
have to hit it at just the right point in 


Created by ultrasound striking an air bubble 
in water, the blue spot of light in the circle 
above is mostly ultraviolet, a much higher 
energy form than visible light. 


the collapse. So far, we've been able 
to double the brightness," he says. 
^We have five years of funding to 
work on SL," Moss tells me, "and 
we're absolutely going ahead with 
deuterium. It looks like we'll be able 
to get a very small amount of fusion. 


It’s exciting to do on a tabletop some- 
thing thought impossible, something 
that happens only in the sun or in a 
$400 million laser fusion facility." 

To confirm that fusion is taking 
place, the team would eventually 
have to detect neutron emission. 
(One of the hallmarks of thermonu- 
clear fusion is the production of neu- 
trons with certain energies.) In fact, 
Matula has taken an SL deuterium 
cell under the mountains near Brig- 
ham Young University in Utah to 
screen out other energy sources. "We 
spent a week," he says, "but got poor 
results... no neutrons." 

If SL fusion happens, it won't be 
much of an energy source. “If I were 
to tile the world with these SL de- 
vices," says Moss, "throw all the peo- 
ple off to make more room, and they 
generated thermonuclear fusion for | 
hour, all of the energy put together 
would be enough to heat a cup of 
water one degree.” 

Even if SL never becomes a usable 
energy source, it may have practical 
applications in future, embedded in a 
new discipline called sonochemistry. 
For example, the relatively inexpen- 
sive equipment needed to generate 
the picosecond flashes of SL could be 
used to take "snapshots" of fleeting 
chemical reactions. That role is now 
assumed by very expensive lasers that 
can't reach the speed of SL. 

Moreover, SL could be used in 
waste remediation—the destruction 
of toxic chemicals that are the prod- 
ucts of industrial processes or agricul- 
tural runoff. The extremely high tem- 
peratures resulting from SL can de- 
stroy chemical bonds very quickly, so 
that a deadly compound like the in- 
secticide parathion could be neutral- 
ized in just a few minutes. 

Whatever else stems from research 
into sonoluminescence, it is part of the 
vast ongoing effort to understand in a 
deeper and yet deeper way the nature 
of the universe. And that effort, wrote 
theoretician Steven Weinberg in his 
book The First Three Minutes, “is one 
of the very few things that lifts human 
life a little above the level of farce, 
and gives it the grace of tragedy." ® 
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ERI OPTIMISTS CAN TAKE some comfort in the latest news 


regarding the state of science and math education in America. 


E JT ар Fourth graders actually do quite well 
By Arthur Fisher. | TNCS ae 
in science compared with their peers 
around the world, scoring significantly better than 19 of the 26 


countries that participated in the Third International Math- 


ematics and Science Study (TIMSS), ping to 12th place. And by the end of 
released this past June. That's much high school, the results are devastating. 
better than U.S. fourth graders have American high school seniors are 
done in the previous study, conducted among the industrial nations' poorest 
+ four years before. performers in both science and math, 
d د‎ > m" Unfortunately, pessimists can still besting only Cyprus and South Africa. 
ч É Ж make a better case the rest of the wav. Even the brightest U.S. students, those 
d The performance of U.S. students sags taking advanced math and phvsics, did 
| EF drastically by the eighth grade, drop- woefully against top students from 
Y НУ i 
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SCIENCE & MATH 
Ç EDUCATION 


other nations, beating only Austria in 
advanced math while at the same 
time ranking dead last in physics. 
Nothing less than our future is at 
stake. Our present world leadership in 


Mean achieve- 
ment significantly 
higher than com- 
parison country 


@ No statistically 
significant differ- 
ence from com- 

parison country 


technology and economic well-being 
threatens to erode as we enter the 21st 
century, because our children are ill- 
prepared to compete in a global high- 
technology marketplace. Just as chill- 
ing, how will this nation fare without 
a citizenry that's scientifically literate 
enough to grapple with issues such as 
nuclear proliferation, environmental 
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W Mean achieve- 
ment significantly 
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threats, space exploration, human clon- 
ing, and health care? 

Academics and politicians were un- 
derstandably shocked at the seniors’ 
performance. Secretary of Education 
Richard W. Riley said the results sup- 
ported the administration’s position 
urging higher and more specific edu- 


— Science Achievement _ 


HOW AMERICAN, South African, and Swedish 

science students in their last year of school 

compared with their peers in other countries: 
: а - = 


Australia - 
Austria 
Canada 
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cation standards and better trained 
science and math teachers. And Pres- 
ident Clinton lamented: “There is some- 
thing wrong with the system, and it is 
our generation's responsibility to fix it.” 
As grim as the situation seems, there 
is evidence that we already know how 
to fix the system. Some U.S. eighth 
graders performed very well on the 


TIMSS test, but, strangely enough, 
they were not part of the U.S. entry. 
They belonged to something called 
The First in the World Consortium, a 
reference to our nation's pledge eight 
years ago to be "first in the world in 
science and mathematics achieve- 
ment." The group is actually a three- 
year-old coalition of 20 suburban 
Illinois school districts outside 
Chicago, with some 37,000 stu- 
dents. The Consortium arranged 
for its students to take part in 

TIMSS as if it were actually a 

foreign country. 

The results? They ranked 
fifth in math, behind only 
Singapore, Korea, Japan, and 
Hong Kong. (The U.S. students 
counted in the study ranked 25th 
in math—last place.) In science, 
the Consortium scored an 
impressive second, behind 
only Singapore, whereas the 
official U.S. finish was 18th. 

Why the huge difference? One 
likely reason for the math scores 
is that half of the Consortium's 
eighth-grade group takes algebra; 
only 20 percent of U.5. kids do. 
In Japan, all eighth graders have 
some algebra. And in science, the 
Consortium's kids learned mostly 
through hands-on experiences, 
not the rote memonzation that is 
still de rigueur in most schools 
across the United States. 

It doesn't hurt, of course, that 
these are kids from well-heeled 
families and schools with the 
money for extras. À major part 
of the national education prob- 
lem consists of tears in the social 

fabric. One child in four lives in 
poverty, and many families—bro- 
ken or otherwise—provide mini- 
mal support for and little expectation 
of a child’s educational progress. 

But there are fixes specific to sci- 
ence and math schooling that can be 
implemented across the economic 
and social spectrum. One is to im- 
prove the content and pacing of what 
is taught, or curriculum reform. The 
other is better trained teachers, both 
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in their fields of expertise and in the 
methodology of how science and math 
ought to be taught, including modern 
learning theory. 

Mathematics teaching provides 
ample opportunity for both kinds of 
progress. “There are no simple reme- 
dies," says John Bradley, a mathemati- 
cian and program director at the Nat- 
ional Science Foundation (NSF), who 
specializes in mathematics teaching in 
grades 7 through 12. "But a step in 
the right direction would be to use the 
integrated curriculum materials that 
the NSF is involved in developing." 
These materials rely in large part on 
the pioneering K-12 math standards 
that were proposed in 1989 by the Na- 
tional Council of Teachers of Mathe- 
matics (NCTM) and accepted by a 
broad, but not universal, spectrum of 
educators. The standards specify what 
children should have learned after each 
of three grade levels from kindergarten 
through 12. Unlike traditional math 
curricula, they emphasize the develop- 
ment of children's reasoning abilities 
from the earliest grades, rather than 
concentrating on rote learning. Tradi- 
tional curricula are not only too narrow, 
according to the guidelines, "children 
begin to lose their belief that mathe- 
matics is a sensemaking experience." 

How's it work? Instead of simply 
memorizing formulas in probability, for 


example, students might experiment by 
throwing dice, tabulating the results, 
and figuring out why it's easier to throw 
a seven than a 12. Traditionally ad- 
vanced subjects like statistics are in- 
troduced in kindergarten. And the 
“layer-cake” ap- | 
proach, in which 
students tackle a 
new mathematical 
area each year and 
never return to an 
old one, is aban- 
doned. “In these 
new materials," 
says Bradley, ^you 
have all the vari- 
ous strands of mathematics in each 
grade. You keep revisiting things, and 
that helps a lot." 

Most controversially, perhaps, the 
NCTM standards also favor the use 
of calculators and computers. React- 
ing to this “whole math" approach, 
which de-emphasizes calculation skills 
and stresses the ability to grasp and 
represent spatial and quantitative 
relationships, critics cite "horror 
stories" that show children in these 
classes can't do long division. But 
implemented correctly, the standards 
"don't abandon learning math facts, 
such as addition and multiplication," 
according to Bradley. “They just don't 
make them the focus of math educa- 
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HOW. AMERICAN students and The First in the World Consortium (of certain Illinois 
students) compared with their peers in other countries: 
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A School for Teachers 


NOBEL PRIZE-WINNING physicist Leon 

Lederman is at the forefront of the effort 

to improve science and math education. 
Eight years 
ago, he opened 
the Teachers 
Academy of 
Mathematics and 
Science (TAMS), 
at the Illinois 

` Institute of 

- Technology in 

. Chicago. It now 
has enlisted 78 
primary schools 
(out of some 450 
in the city), 

and is training about 3,000 teachers. 

"These teachers will have three 

years of hands-on, experiment-based 

experience," says Lederman, "with 

teachers learning science and math in 

the same way they'll be teaching it." 

Lederman and his team have con- 
centrated on the poorest, mostly mi- 


Leon Lederman says 
science and math 
teachers need better 
education too. 


` nority schools in Chicago, and the effort 


is paying off in standardized math test 
scores. The statewide average score on 
the Illinois Goals Assessment Program 
rose from 268 to 288 out of a maximum 
500 between 1993 and 1997, a 7.5 
percent gain. But the score of TAMS 
students rose from an appalling 178 to 
223 over the same time period—still 
behind the norm, but a dramatic 25 
percent improvement. 

But progress has its price. The TAMS 
technique is time-consuming and re- 
quires the involvement of parents, local 
school councils, and community groups. 
It's also expensive. It costs about 
$12,000 per teacher, spread across 
three to four years. 

The investment is worth it, says 
Lederman. "We have demonstrated a 
fundamental truth," he explains. 
"Teacher preparation and continued · 
professional development can make a 
huge difference in science and math 
learning even in the most depressed 
inner cities of America." —A.F. 
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tion.” And they recognize, he says, 


that calculators are far less time-con- 


suming and just as accurate as te- 
dious algorithms done by hand." 
The other branch of math—and 
science—reform is teacher training 
and competence. The need is strik- 
ingly clear. Only 49 percent of U.S 
public school science teachers and 
only 53.5 percent of math teachers 
are certified in their areas, according 
to the 1995-1994 School and Staffing 
survey done by the Department of 
Education's National Center for 


Education Statistics. More recently, 


Massachusetts earlier this year ad- 
ministered its first statewide test— 
an admittedly undemanding one— 
to college graduates hoping to teach 
in the public schools. Sixty-three 
percent of the applicants failed the 
math section of the test, and nearly 
60 percent failed the entire test. It 
is "a telling indictment of higher 
education in America," wrote John 
Silber, chairman of the Massachu- 
setts Board of Education, after re- 
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Evolving the Classroom 


CAN CHILDREN learn the scientific ba- 
sics of the world around them without 


knowing where they as human beings 


come from? The answer is clearly no, 


according to most scientists and edu- 
cators. Yet resistance to the teaching 


of biological evolution continues to 


plague many school districts. 
The National Science Education 


Standards, developed by the National 


Research Council (an arm of the Na- 
tional Academy of Sciences), sets what 
students from kindergarten through 
12th grade should know—including 
basic concepts such as biological evo- 
lution. Specifically, the standards re- 
quire that students in grades nine 
through 12 learn that "species evolve 
over time" and that "the great diver- 
sity of organisms is the result of 3.5 


billion years of evolution that has 
filled every available niche with life 
forms . . . related by descent from com- 
mon ancestors." Biological evolution, 
it concludes, "cannot be eliminated 
from the life science standards." 

But the full application of this stan- 
dard is meeting with major resistance 
on the part of believers in creation- 
ism, to whom evolution is anathema. 
In many of the 16,000 school districts 
nationwide there are local efforts to 
introduce creation "science" or to pre- 
vent the presentation of evolution as 
truth. In fact, some state legislators in 
Ohio, Georgia, and Tennessee have tried 
to enact legislation mandating that 
"any teacher or administrator teaching 
such theory as fact commits insubordi- 
nation . . . and shall be dismissed or 
suspended." As a result, some teach- 
ers are avoiding the subject for fear of 
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reprisals by religious groups and others. 
The National Academy of Sciences 
regards these efforts as a serious 
threat to science education. In April, 
it published Teaching About Evolution 


and the Nature of Science, a 140-page ` 


guidebook for educators and policy- 


makers that its authors recommend be ; 


used with the National Science Stan- 
dards. “Evolution is the central orga- 


nizing principle that biologists use to. 


understand the world, yet many students 
receive little or no exposure to this 
most important concept in modern bi- 
ology," said National Academy of Sci- 
ences President Bruce Alberts upon the 
guidebook's release. “If we want our ` 
children to have a good grasp of sci- 
ence, we need to help teachers, parents, 
school administrators, and policy-mak- 
ers to understand both evolution and 
the nature of science." —A. F. 
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viewing the disappointing test results. 
New Yorkers were startled to learn 
last July that their Board of Education 
was placing ads in Austria to entice to 
New York people qualified in math and 
science but unable to get teaching po- 
sitions at home. The reason: Austria 
has a surplus of qualified candidates 
for science and math teaching posi- 
tions; New York has a desperate short- 
age. In fact, 25 percent of high school 
math teachers in New York have no full 
state certification. That mirrors what's 


to memorize it and regurgitate it on 
command, is less effective than the 
so-called constructivist technique. The 
constructivist approach encourages 
explorations, with guidelines set out by 
the teacher. Students are not supposed 
to “invent” mathematics on their own, 
as some critics worry, but are expected 
to struggle with problems before com- 
ing to the answers. 

It is easy to see why standards using 
hands-on approaches are particularly 
appropriate for science education. The 


ONLY 49 PERCENT 


or SCIENCE TEACHERS 


ARE CERTIFIED IN SCIENCE, 


A TELLING INDICTMEN 


happening in many other parts of the 
country. The requirements for teach- 
ing high school math vary from state 
to state, and teachers are generally al- 
lowed to teach a certain number of 
classes outside their area of expertise. 
That means a principal can use a bi- 
ology teacher or even a football coach 
to teach an algebra class. 

Ongoing education may be just as 
key as more stringent certification re- 
quirements. Many teachers got their 
undergraduate training or advanced 
degrees 15 or 20 years ago, when sub- 
jects such as statistics were not routinely 
covered. Just as important, relatively 
few current teachers have been exposed 
to the latest findings about how chil- 
dren actually learn math and science. 
Those findings, from the discipline 
called cognitive science, suggest that 
the traditional teaching method, in 
which the teacher transmits informa- 
tion to the student who is then expected 
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scientific process, after all, consists of 
gathering data from observations and 
experiments and using the knowledge 
gained to construct or demolish theo- 
ries about how the world works. And 
that is the methodology of the National 
Science Education Standards developed 
by the National Research Council (an 
arm of the National Academy of Sci- 
ences). Released in 1996, it sets forth 
what students from kindergarten 
through 12th grade should know. It 
calls for far less rote memorization of 
facts and far more cultivation of in- 
quiry and investigation founded on 
children's natural curiosity. At the same 
time, it requires that students under- 
stand basic concepts, from gravity to 
the formation of compounds. 

How have the states embraced these 
precepts? The evidence to date suggests 
they have not, at least not in any kind 
of systematic way. The National Sci- 
ence Education Standards are not yet 


| Biology on the Wing 


WHEN BIOLOGY TEACHER Brad Wil- 
liamson first volunteered to have his 
Olathe (Kansas) East High School 
students help track the migration of 
the Monarch butterfly, he figured the 
collective wing watching would aid 
the plight of the mysterious Monarch. 
But mainly, he aided his own cause: 
getting kids excited about biology. 
“We realized the educational value 
was far greater than the science it- 
self,” says Williamson, winner of the 
Presidential Award for Excellence in 
Science and numerous other honors. 
Butterfly biology led to lessons in 
weather, gardening, and flight vector 
analysis. The key? “This is an insect 
with charisma,” he explains earnestly. 
Williamson believes many teachers 
lose sight of the golden rule in sci- 
ence education: Harness the inquisi- 
tive nature of kids any way you can. 
“Scientists and teachers sometimes 
forget about the curiosity that drove 
them to science in the first place,” he 
says. And the fascination has spread. 
Today, more than 40,000 kids in 39 
states and three Canadian provinces 
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Brad Williamson uses Monarch butterflies 
to help kids' interest in biology take flight. 


are tagging butterflies. And every 
third grader in his school district is 
raising Monarchs, providing a base for 
teachers in succeeding grades. “We've 
always had programs like this for 
gifted kids,” says Williamson. “I 

| want all kids." —Chris O'Malley 
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The Culture of 
Mathematics 


AT THE CHAUNCEY Rose Middle School, 
an inner-city school in Terre Haute, 
Indiana, you'll find the usual tools of 
the mathematics trade in Marylin 
Leinenbach's sixth-grade classroom: 
textbooks, chalkboards, and scribbled 
equations among them. But depending 
on what day you drop by, you might 
think you've stumbled into an art, 


music, or literature class by mistake. 


Marylin 
Leinenbach 
employs art, 
music, and 
literature to 
teach math 
principles. 


After two decades of "very tradi- 
tional" teaching methods, Leinenbach 
seized the chance afforded by her 
school in 1992 to shake things up. 
She uses the art of tessellation, or 
coherent patterns, and real-world 
architecture to teach geometry, spa- 
tial relationships, and other lessons, 
"so they can see there is beauty in 
mathematics," she adds. She uses rap 
music to impart the multiplication 
tables and examines musical notes 
to teach fractions. She employs works 
of literature such as Gulliver's Travels 
to demonstrate the principles of pro- 
portion and measurement, and even 
has students each construct a pencil 
that a giant Gulliver could use. 

Leinenbach is quick to note that she 
still lectures, tests, and makes her chil- 
dren memorize. But she says educators 
have been slow to recognize that while 
some students respond well to tradi- 
tional methods, others do not. "For 
many years, we thought that all children 
learned the same way," explains Leinen- 
bach, a Disney American Teacher Award 
winner. "We were wrong." —C.0. 


being widely used at the local level, says 
Harold Pratt, director of the K-12 divi- 
sion of the Center for Science, Math- 
ematics, and Engineering Education 
of the National Research Council. “If 
you consider what's happening across 
the country, where you are dealing 
with some 16,000 school districts, sci- 
ence education reform hasn't really 
taken hold." Still, the standards are in- 
fluencing new state science teaching 
guidelines, he notes. All but one state 
—lowa—has completed or is about to 
complete standards in science, and 
virtually all have been influenced by 
the National Science Education Stan- 
dards, he says. Minnesota, he notes, 
has adopted them in their entirety. 
But there is apparently much work 
left to be done when it comes to state 
teaching strictures. In April, the Ford- 
ham Foundation released reports on 
both science and math standards. Pan- 
els of experts evaluated the science 
standards of 36 states and the math 
standards of 46 states. A quarter of the 
states failed in science, and more than 
a third failed in math. The report's as- 
sessment was blunt: "Most states must 
demand more of their students in math- 
ematics and science if the United States 
is to approve its appalling performance 
on international examinations. Too 
many of these standards are vague, 
flimsy, illogical, or just plain sloppy." 
And standards, it's worth remem- 
bering, are effectively least common 
denominators. True excellence in math 
and science is an even bigger chal- 
lenge, and a long haul for the U.S., 
according to some experts. "These in- 
ternational exams don't begin to tell 
the tale," says Kenneth Hoffman, a 
key figure in science and math educa- 
tion reform, first at the National Re- 
search Council and now as president 
of the three-year-old National Alliance 
of State Science and Mathematics 
Coalitions. *If people knew what mid- 
dle school kids in the Netherlands, 
say, could really do, it would boggle 
their minds. And not just some kids, 
but all of them. ... The Dutch have 
the finest math curriculum in the 
world. They had to do all the things 
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we will have to do to get real reform— 
retooling the teaching staff and the 
teaching materials, changing all the 
assessment methods—and all in a co- 
ordinated fashion. It took 25 years." 

It'll take more than time, notes 
Hoffman. It will take an entire na- 
tion's will to get the job done. "If you 
really want to be first in the world, you 
need something akin to a national 
mobilization. Most of the infrastruc- 
ture to support ongoing change is 
missing. You need whole networks for 
teacher support and development. .. . 
We have only sporadic efforts. The 
real story is that reform in this coun- 
try has barely started. People don't re- 
alize just how much effort is required." 

Americans seem attuned to the 
growing importance of these issues, at 
least. The July release of the National 
Science Board's biennial report to Con- 
gress on science attitudes and literacy 
in the United States shows that nearly 
70 percent say they are interested in 
science and technology —the highest 
level ever. And the use of computers 
and other technologies in the workplace 
appears to have raised the stature of 
science and math. But the same re- 
port found that scientific knowledge 
can be troublingly low. Only 11 percent 
of survey takers could define the term 
"molecule." Only 25 percent could 
provide even a minimal definition of 
DNA. And fewer than half believe 
humans are descended from earlier 
species, or know that Earth goes around 
the sun once a year. 

The key to lighting a fire under re- 
form may be getting these American 
parents, whatever their own levels of 
science and math literacy, more engaged 
in steering their kids and schools toward 
achievement in these areas. Otherwise, 
in the prophetic words of the 1983 
statement of the National Science 
Board, “. . . the nation that dramati- 
cally and boldly led the world into the 
age of technology will fail to provide 
its own children with the intellectual 
tools needed for the 21st century." > 


M Popular 
DECEMBER 1998 Magnus 


a " i a 
1 Nou the romance anulus lah LU of 
// О А f | Jl M/ I f / Introducing Microsoft" 
flying perfect y recreate WH planes. Combat Flight Simulator. 


With the same stunningly realistic 
flying experience Flight Simulator is 
known for, only this time it's the 
1940's and there's a war on. Join the 
Allied or Axis forces, choose your 
fighter, and fly missions in the Battle 
of Britain and the Battle over Europe. 
But don't expect a sight-seeing 
trip. Sure, the Eiffel Tower, Royal 
Albert Hall and other historically 
accurate landmarks are there in 
heart-stopping 3-D graphics. 
Unfortunately, with black smoke 
pouring through the shattered cockpit 
of your P-47D you won't see much. 
And if thatisn t thrilling enough, 
bring in thousands of planes from 
the Internet and engage in deadly 
dogfights over scenery imported 
from Microsoft Flight Simulator. 
That's not all. Combat Flight 
Simulator also supports multiplayer 
and force feedback technology. 
So when you 
pull G's attacking 
the enemy, and 
the engine of 
your Spitfire 
cuts out, you'll 
know just how 
it feels. Collect your orders and find 
out how Microsoft Flight Simulator 
owners can get a $10 rebate at 


www.microsoft.com/games/combatfs 
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Famed oceanographer 


Robert Ballard brings 
his discovery of the 


a Iitanic and other 
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First, read up on your mission and take a few prac- 
tice dives in the two-person sub Discovery. 


патос 


Suzanne Kantra Kirschner 


CLUNK, CLUNK. It's 1986, 


and Robert Ballard's two- 


person submarine breaks the stillness 12,612 feet under- 
water. His sub alights on the deck of the sunken Titanic, 


Wi a TV monitor and joystick, he 


cts a robot probe he designed, | 


Cz all `d Jason Jr., down the hole that — E" than 


once was the ship 's grand staircase. 
Jason Jr. goes over the lip and 
vanishes,” recalls Ballard, an oceanog- 
nographer for 32 years. Looking 
through the monitor as the robot 
descends, “every so often we turn 
Jason Jr. and scan.” Ballard and his 
colleague seek objects that survived 


in frigid, murky waters off the coast of е. 
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“The whole a We e repeating, | 


‘Oh my God,’” says Ballard, *and 
wondering, ‘What if the world 
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could be here at this moment?" 
Not content with *what if," Bal- 
lard set out to bring the Titanic to 
the world. And now, in collabora- 
tion with Panasonic Interactive Me- 
dia and Maris, he has done so with 
Titanic: Challenge of Discovery. 
The $30 CD-ROM game evokes 
the wonder of exploring not only 
the Titanic but also the Bismark, 
a German battleship that sank i in «ыд 
1941, and Isis, the wreck c ofan - MAT 


ancient Roman. trading) yessel. SN 
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FOLLOW IN OCEANOGRAPHER Robert Ballard's footsteps as you search for the sunken Titanic in the CD-ROM Titanic: Challenge of Discovery. 


ILLE 
E COURSE | 


4 MARKERS 
o DOTs 


Your exploration vessel's control room 
has navigation and sonar information. 
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As you сгиіѕе, lay down sonar to view the seabed 
as you search for the Titanic. 


You pilot underwater robot Jason Jr. around sunken 
vessels and native flora and fauna. 
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Livingin a Virtual World 


AFTER YOU'VE EXPLORED the sunken Titanic on CD-ROM, further realistic 
adventures await. Here are nine of the best.—S. K. K. 


EMERGENCY ROOM 2 Legacy Software, $40; Examine, diagnose, and treat 
patients who stream into the emergency room. 
DA: тит OF JUSTICE—THE SUNSET BOULEVARD DEUCE legacy 


Software, $29; As the prosecuting attorney, you build and 
present your case in court. 

THIEF: THE DARK PROJECT Eidos Interactive, $50; 
Lurk in the shadows to hide from quards as you master 
the fine art of thievery. 

PANZER ELITE Psygnosis, $50; As tank commander, you 
direct your gunner, driver, and ammo loader in combat (left). 
3D RAILROAD MASTER Abracadata, $60; Build your 


own me and then ride through the countryside. 
MONACO GRAND PRIX RACING SIMULATION 2 Ubi Soft, $50: The Grand 


Prix racing circuit comes alive on and off the course. 
CREATURES 2 Mindscape, $40; Nurture an artificial life 
form, a Norn, from infancy through speech acquisition. 
COMBAT FLIGHT SIMULATOR Microsoft Corp., $55; 
The ultimate flight sim, now with guns. 

SIMCITY 3000 Electronic Arts, $50; Develop your own 
city (right) from the sewers on up to the arts center. 


plore a historic site, race through the 
streets of Los Angeles, or even steal 
jewelry from a highly guarded castle. 
These experiences began with 
flight simulators in the mid-1980s 
and have grown to numerous titles. 


To create simulations that feel and 


act real requires software with sophis- 
ticated 3-D physics modeling. These 
models assign each item such charac- 
teristics as weight and material type. 
As a result, all game objects react to 
their artificial environment and to one 
another in the same way their real- 
world counterparts do. Taking advan- 
tage of Ballard's experiences as an ex- 
plorer, the Titanic CD-ROM also im- 
proves on the typical simulation game 
by adding a human element—that of 
unpredictable crew personalities. 
Titanic isn't Ballard's first effort to 
bring people into his deep-sea world. 
He coined the term "telepresence" 
and pioneered underwater robotics in 
the mid-1980s; his work continues at 
his Institute for Exploration in Mys- 
tic, Connecticut. Ten years ago, Bal- 
lard founded the Jason Project, which 
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today lets mil- im 
lions of kids communicate with scien- 
tists in the field via Internet video- 
conferencing. And eight years ago, he 
began letting 7- and 8-year-olds pilot 
his underwater robots around ship- 
wrecks. Enhancing the interactive 
technology he created for the Jason 
Project for the Titanic CD-ROM 
game was to him a logical next step. 

So what's it like to take a virtual dive 
to the Titanic? To build up to that dif- 
ficult task, the CD-ROM first makes 
you gain experience by visiting the Isis 
and the Bismark. When you're ready to 
take on the Titanic, your journey begins 
in the imaginary port town of Seaton. 
There, you might first tour education 
exhibits at a maritime museum. There's 
a replica of the Titanic, a movie of how 
it sank, and graphics explaining north- 
ern Atlantic weather patterns that you 
might encounter on your search for 
the wreck. Then head over to Seaton's 
workshop to learn about vessel options 
for your mission, and about such equip- 
ment as sonar and underwater robots. 
As you gather information around 


town, you'll encounter potential crew 
members whom you can hire. 

Aboard your chosen vessel, you 
click on points on a map to chart the 
course. You also establish the crew's 
watch schedule, and mark where you 
lay down sonar equipment. 

Once you find what appears to be 
the contour of the Titanic on your 
sonar screen, you climb into a two-per- 
son submersible for a visual confirma- 
tion. Using a control screen, maneuver 
the vehicle around the wreck with a 
keyboard or joystick. Just as it would 
be on genuine science expeditions, 
it's difficult to see through the sub- 
mersible's sole little round window. 

That realism continues through 
every facet of the game. Profession- 
als who work on Ballard's 
ship-finding missions 
tested the accuracy of the 
onscreen controls for the 
equipment and remote 
robot probes. 

Just as they do during 
real missions, problems 
crop up, courtesy of the 
CD-ROM's artificial-intel- 
ligence program. Crew members may, 
for instance, become ill or bored; dan- 
gerous storms can brew; and machines 
break down at the most inopportune 
times. After all, reminds Ballard, no one 
said it was easy finding sunken vessels. 

If Ballard has his way, your virtual 
tour of the Titanic won't be your last 
such adventure. With the technology 
developed for the CD-ROM, he'd 
like to create games that visit other 
historic underwater sites. And the 
ocean's not the final frontier. Ballard 
envisions virtual exploration conducted 
live on the Internet. "We could repli- 
cate your head," suggests Ballard. "You 
can hear, you can see—I don't know 
about smelling—and you can talk." 
Anywhere a robotic stereo-optic cam- 
era with a transmitter and receiver 
could go, so, virtually, could you. Peer- 
ing through your camera "eyes," you 
could sidle up to a lion on the African 
plains, fly to Mount Everest's peak, 
or visit the ocean bottom. And it'll 
feel real, asserts Ballard, because “it's 
right this minute." <> 
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just slightly ahead of our time" 


Luxury? Nearly. High-tech? Clearly. These new sedans combine 
creature comforts with a zest for performance. 


PHOTOGRAPHED BY JOHN B. CARNETT 
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® TEST GROUP 


AMERICAN LUXURY CARS have tra- 
ditionally offered far more in the way 
of comfort than of driving perfor- 
mance. But in Europe, many of the 
finest sedans have the characteristics 
of a good sports car 
while carrying four 
passengers with ease, 
and the concept of high-performance 
sedans is steadily gaining momentum 
on this side of the Atlantic. 

The latest generation of luxury se- 
dans, forged in the crucible of Europe's 
high-speed highways and winding 
mountain roads, defies conventional 
ideas of luxury. Ranging from just 
under $30,000 to more than $40,000, 
these aren't the most expensive cars on 
the market, but the price of the lead- 
ing edge technology they incorporate 
earns them the sobriquet “near luxury." 

In the United States, where truck- 
based vehicles predominate today, 
European designs such as BMW's 3 
Series and Saab's 9-5 are the fastest- 
growing type of passenger car, both 
in popularity and numbers of new 
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models introduced. The aforemen- 
tioned duo have been re-engineered 
for the 1999 model year, following the 
introduction of the Cadillac Catera, 
based on the German-built Opel 
Omega. This year even Volvo, better 
known for practicality than pizzazz, 
introduces the new S80 sedan, an ex- 
pansive exercise in grand touring. 
And Honda's Acura division revises 
its TL luxury sedan to keep up with 
Europe's finest. These five elite auto- 
mobiles use the latest in suspension 
design, high-output engines, and 
safety technology to raise the perfor- 
mance bar another notch. 

BMW often is credited with creat- 
ing the high-performance sport sedan. 
That's debatable, but nobody can deny 
the impact the original 3 Series had 
when it was launched in the United 
States in 1976. A relatively high- 
powered sedan with quick steering, 
although hindered by a quirky sus- 
pension and a then-breathtaking price 
tag approaching $8,000, the 3 Series 
evolved into BMW’s bread-and-butter 
starter series. BMW later expanded 
upward with larger models, adding 
such luxury features as power seats. 

In 1999, the 3 Series comes into 
its own, moving away from the entry 
level to become a comfortable four- 
seater, with a new six-cylinder engine 
series replacing the previous standard 
four-cylinder and optional six-cylinder. 
The result is described by BMW as 
evolutionary, but that Darwinian move- 
ment takes place against a baseline that 
already was a well-defined sport sedan. 
The new design adds 1 inch to the 
wheelbase, now 107.3, and 1.5 inches 
to the length— making the rear-seat 
legroom adequate, though the seats 
are still difficult to access because of 
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the car's smallish rear door openings. 

The major change is in the engine. 
The new engines are now all-alumi- 
num, with an infinitely variable valve 
timing system, hydraulically actuated 
and electronically controlled. The 
main advantage is additional torque 
at low engine rpm. 

The base engine is a 2.5-liter inline 
six-cylinder, producing 170 horsepower. 


Volvo's new luxury sedan, powered by a distinctive six-cylin- 
der engine, embodies the latest safety technology, such as 
an anti-whiplash seat (above) and side-curtain airbags. 
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Our 328i had the 2.8-liter 193-hp op- 
tion. The extra 23 hp ends up costing 
$7,000 as part of a package that also 
includes some luxury features—a 
pricing differential for an engine up- 
grade that is irritatingly common on 
European luxury cars. 

A significant development is the 
new five-speed automatic, an impec- 
cable shifter that "learns" your driving 
style via computer memory and adapts 
accordingly. It engages positively with- 
out hunting, and upshifts with no 
perceptible power drop. 

The steering feel is almost clairvoy- 
ant, with just enough sensation even 
on long highway curves to feel fully 
in control. The suspension is well bal- 
anced, and additional hydraulic isola- 
tion and new aluminum lower control 
arms added this year reduce road im- 
pact noise to a minimum. The resulting 
balance of driving sensations is some- 
thing BMW has raised to an art form. 

The question then is why the 328i 
failed to dominate this group on the 
track. The 328i finished midpack in 
the slalom and last in the lane change, 
excelling mainly in short-distance, well- 
controlled braking. In quick-turning 
maneuvers, rear-wheel drive appears 
at a disadvantage, and the 328i seemed 
particularly sensitive to throttle bal- 
ance. Numbers aside, the car's ease 
of recovery from tail wagging in the 
lane change, despite its high power 
and rear-wheel drive, is noteworthy. 

The Cadillac Catera is superficially 
similar to the 328i, both being rear- 
wheel drive. But that's where the simi- 
larities end. More than a foot longer 
on a virtually identical wheelbase, the 
Catera has longish overhangs, while 
the 328i is snub-nosed. While BMW 


overcharges for power, Cadillac over- 
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Cadillac Catera 


The rear-wheel-drive Catera is roomy 
and luxurious. Accouterments such 
as programmable power seats and 
sunroof offset a relatively bland in- 
terior and exterior. 


charges for leather seats. BMW puts 
money into a multilink rear suspen- 
sion, while the Cadillac uses a less 
effective semi-trailing arm design. 

At 3,860 pounds, the Catera is the 
heaviest in this group, which dimin- 
ishes the effectiveness of its 3.0-liter 
multivalve 200-hp V6 (most of which 
is shared with the Saab 9-5). The 
brakes are excellent, but the steering 
is a bit vague on-center, and recovery 
at the limit is less than smooth. 

The Catera’s interior features are 
full-boat luxurious. The net effect is a 
roomy, languid highway cruiser whose 
performance trails that of the other 
sedans in the test, though its handling 
is superior to less aggressive traditional 
American luxury cars. 

Catera’s distant cousin is the Saab 
9-5, now in the General Motors family 
and even sharing some components 
via GM's European cousins. To prove 
this would take a DNA test, however, 
because the Saab's distinguishing 
characteristics put it on a different 
limb of the family tree. 

Saab boasts a heritage that predates 
BMW. Saab was one of the pioneers 
in front-wheel drive, exploiting its 
performance advantages through a 
series of rally cars starting in the '50s. 
By the mid- 70s, Saab squared off 
against other sport 
sedans with a quirky, 
airplane-inspired series 
of front-drive four- 


BMW 328i 


An aluminum inline six- 
cylinder engine with infi- 
nitely variable cam timing 
is new to the 3 Series. 
The engine provides extra 
torque at low rpm. 


a / cylinder sedans that were among the 


early proponents of turbocharging. 

With the new 9-5, Saab not only is 
among the few remaining car manu- 
facturers to embrace turbocharging, 
it is using at least a low-pressure turbo 
on all its engines. The turbocharger 
for the new 200-hp V6 is built into the 
exhaust manifold on one bank of 
cylinders, an unusual configuration 
that speeds throttle response. 

The 9-5's rear suspension is Saab's 
first independent multilink design. As 
with the front design, components at- 
tach to a rubber-isolated subframe. 
The overall responsiveness is second 
only to the BMW. 

The 9-5 also makes considerable 
strides in its safety features, with 
a beefed-up crash structure, anti- 
whiplash headrests, and side-impact 
airbags. The exterior styling has be- 
come more conventional, however, 
and the elimination of a liftback op- 
tion makes the new 9-5 less distinc- 
tive than its 900 predecessor. 

The Acura TL could well be seen 
as an outsider in this league, both be- 
cause of its Japanese origins and its 
relatively low cost. Its technical specs 
defy this positioning, however. The 
TL’s 3.2-liter 225-hp V6 is the highest- 
power naturally aspirated engine, and 
the double-wishbone front and multi- 
link rear suspension design is the most 
complex. If all this seems familiar, it 
is because Honda, Acura's parent, uses 
many of the same components in its 
high-end Accords. 

The TL also shares the Accord's 
handling charac- 
teristics, marked 
by sensitive, pre- 
cise steering, 
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with mild understeer that exhibits 
itself near the handling limit. It's 
enough to satisfy all but the maxed- 
out driving enthusiast. 

The new TL manages to take the 
basics and refine its mix into a highly 
credible small luxury car with sport- 
ing intentions. The opulent leather 
seats are highly supportive, and the 
design and texture of the interior de- 
tails are well done. The car is surpris- 
ingly long and low, proportions that 
cost some interior space efficiency, 
but rear seat room and door openings 
retain the full four-passenger concept. 

The TL has an optional GPS-based 
navigation station that installs mid- 
dash. The easy-to-use station has a 
touchscreen, a diminutive joystick, 
and a lilting 
Japanese-ac- 
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cented voice handing out directions. | 


The routes offered by the system, 
however, are often roundabout. 

By eschewing most of the luxury 
feature markups that push an option- 
loaded vehicle into the upper atmos- 
phere, the Acura TL is the clear value 
leader, diminished mainly by the lack 
of prestige in the nameplate. 

Another outsider, albeit for differ- 
ent reasons, is the all-new Volvo 580. 
The $80 marks a major turning point 
for Sweden-based Volvo, the last bas- 
tion of down-to-earth motoring, some- 
times bordering on stodgy. 

Volvo has been making a transition 
to front-wheel drive just when other 
manufacturers are rethinking its ben- 
efits. The new S80 uses a highly un- 
usual transverse-mounted inline six- 
cylinder engine. Inline sixes have been 
largely displaced these days by more 
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Saab 9-5 ` E 


A turbocharger powered by 
a single exhaust bank spools 
up quickly and adds low-end 


torque but not high-end horse- 
power to the V6 engine. 


compact V6 engines. (One notable 
exception is BMW.) But the advantage 
of an inline six-cylinder engine is that 
it is naturally balanced in all modes 
of vibration. Mounting it transversely 
in the S80 eliminates virtually any 
engine buzz transmitted to the dri- 
ver—a recurring problem in many 
front-wheel-drive cars. 

Our test car was equipped with 
twin turbochargers that 
boosted the standard 201 
hp of the base 2.9-liter en- 
gine to 268 hp for a slightly 
smaller, 2.8-liter block. 
That put both the power 


Acura TL 


A smooth-running 3.2-liter V6 en- 
gine powers the new Acura TL, 
which also offers a user-friendly 
GPS-based navigation system 
developed by Honda. 


and price at the top end of the group. 
As with the BMW, the boost comes at 
a steep $4,565-plus increment, raising 
the base price to $40,960. 

The extra power gives the S80 the 
fastest acceleration in this group, de- 
spite a hefty 3,700-pound curb weight. 
The S80 lacks the Catera's headroom 
but has the widest front seat, and the 
rear seat room is also cavernous. 

Volvo has been evolving away from 
functional, boxy styling, and the S80 
takes an even bigger leap by introduc- 
ing a design that alters the bulky pro- 
file with a sculpted edge along the car's 
beltline. It's a distinctive new look, 
one that retains the big door open- 
ings and passenger shoulder room. 

More innovation is found in the in- 
terior, where climate controls are inte- 
grated into a pictogram at the center 
of the instrument panel. European 


models get a cellphone dialing panel 

and radio controls integrated into the 
panel as well—features eventually ex- 
pected to come to the United States. 

The car's safety features include 
an anti-whiplash seat and an innova- 
tive "curtain" airbag that deploys from 
the roof line like a giant air mattress. 
Early in '99, the S80 will also get a 
catalytic-coated radiator developed 
by Englehardt Corp. that reduces at- 
mospheric ozone flowing over it. It's 
another innovation that, with wide- 
spread adoption, could make a dent 
in air pollution in urban areas. 

The S80's crisp responsiveness 
is underscored by one of the fastest 
times through the lane-change gates, 
despite its heavy weight. The newly 
reengineered body structure is not 
quite as stiff as that of the BMW, 
Saab, or Acura, but the ride is well 
controlled on the highway. 

The new S80 is a utilitarian luxury 
car, roomy and highly evolved in the 
area that made Volvo famous: safety. 
The combination ranks it with the 
best of the near-luxury cars on the 
market today. And although not quite 
as dramatically changed, the compact 
BMW 3 Series is still the standard 
bearer for all-around driving dynam- 
ics (see "Best of What's New”). 

Even so, BMW’s title is strongly 
challenged by the new Saab 9-5. The 
new Acura TL comes close, and is 
the value leader in this group. The 
roomy and luxurious Catera suffers 
mainly by comparison, lacking some 
of the responsiveness of these other 
thoroughbreds, but is a solid entry 
in a field that represents the ultimate 
in engineering. <> 
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BMW 328i Cadillac Catera Volvo S80 
| 0-30 mph (sec.) Fr NN 3.0 15 3.2 — 28 
0-60 mph (sec.) | 7.8 7.9 9.3 7.9 7.3 
30-50 mph (sec. E NENNEN 3.5 4.8 wa 3.3 | 
50-70 mph (sec.) 50 4.7 5.5 5.1 EET. | 
600-foot slalom (mph) 46.8 46.9 | 458 _ 41.2 45.8 
Double-lane change (mph) 57.8 60.2 58.2 I 58.2 "d 59.8 
Cold (ft) — ШШЕ: | 141 141 152 140 
Warm (ft.) 127 | _ M | 140 146 134 
Hot (ft.) Ë Jam č 142 141 139 138 
Idle (dBA) 48 52 41 | 42 45 
60 mph (dBA) 64 65 65 62 E 63 
0-60 mph (dBA) 73 72 Áo Ne - 69 70 
| City/highway (mpg) 19/27 18/26 18/24 =—w——-wsrF 
> í 2.8-liter dohc inline 6 Turbocharged, intercooled 3.0-liter dohc V6 3.2-liter sohc V6 Twin-turbocharged, intercooled 
3.0-liter dohc V6 NN | 2.8-liter dohc inline 6 
1 д à ^ 
Power (hp @ rpm) | 193 @ 5,500 200 @ 5,000 200 @ 6,000 225 @ 5,500 268 @ 5,400 
Torque (lb.-ft. @ rpm) — | 206 @ 3,500 TET ۹ 20 216 @ 5,000 280 @ 2,000 
Transmission 5-speed automatic 4-speed automatic 4-speed automatic 4-speed automatic 4-speed automatic 
ра сйн — UE са ар _—_—_— аре са рар — dem cipng — Зараа 
Multilink, coil springs Multilink, coil springs Semi-trailing arm, coil springs Multilink, coil springs Multilink, coil springs 
Brakes, f/r Vented disc/vented disc Vented disc/disc Vented disc/disc Vented disc/disc Vented disc/disc 
|ABS Ганаа 4-channel — =— 4-channel 4-channel | 4-channel 
Wheelbase (іл.) 107.3 107.5 108.1 109.9 
lengin) se. : 140 1898 
68.5 70.3 703 72.1 
Height (in.) 55.7 56.4 55.7 57.2 
Curb weight (lbs.) 3,320 3,860 3,450 3,700 
F/r distribution (%) 51/49 53/47 62/38 — 59/41 ` на“ 
Headroom (f/r in.) 37.0/37.4 38.7/38.4 39.9/36.8 37.5/37.6 
Legroom {f/r in.) 41.4/34.6 _ MII 42.4/35.0_ | w 42.2/35.9 
Shoulder room (f/r in.) 54.4/54.2 54.6/55.9 56.2/55.7 58.0/56.9 — 
Passenger volume (cu. ft.) 88.8 = _ 982 _ : LI — 97.6 
Trunk volume (cu. ft.) 10.7 14.5 14.3 14.2 
Fuel tank (gal.) 16.6 16.0 17.2 21.1 
—— = — _ -— = 
| Airbags — | 2 front, 2 side, 2 head Dual e -— Dual inm . 2 front, 2 side, 2 head 
| Side-impact protection [Үе Yes Yes Yes 
Child door locks — — Yes Yes Yes 
$33,970 — С $31,825 | $30,635 $28,405 $40,960 
$38,545 | x $39,250 $3208 — $28,514 Е $43,755 
Premium package, $2,900; Ventilated seats, $925; Leather package, $3,615; sunroof, Floor mats, $109 Leather upholstery, $1,595; 
automatic transmission, heated seats, $500 $995; Bose sound system, $973; sunroof, $1,200 
$1,200; metallic paint, $475 chrome wheels, $795 
Saab 9-5 Acura TL 


ine DECEMBER 1998 158 


Welcome to the Microsoft’ SideWinder" Freestyle Pro joystick. Now you can throw yourself into the action. 
Literally. Every on-screen movement is controlled with your own movement. It's called motion- 
sensing technology. Accurate and highly responsive, not to mention works with your favorite 
games. It's programmable buttons and super slick design fits your hand like a glove. 

Which is handy when you're throwing yourself from one side of the room to the other. 


MICROSOFT " A == 


| Реа F4 "S п 
- = = ] E „1 Flt WI AM 
= ` a. at £A | 5 ' p" L > а= ox n 4 _ ай = m = ты = =m = = Г u >= ү | L ч | А p Ë р d i Y Ё ji | a | i | e 
М lic. rosoft Moto Cross | Ма aness comes free with uU Аже, | ! al 2 9 s 
tho Eraactula Dra -— PPP. -— " Р ' В. 
tne ггееѕтуге rro. ¿"A 
ҮТҮ, as ыч N “it Per T ағы x "nr rai id fradamark: — cum 
con Con jaz in " 1 ме r$ ross ! SET Es Pe ы 31 i Е = ЕРЕ bi ls = т : : : 
N | j el Want more? Visit microsoft.com/ SideWinder 


1998 Seance 


Compiled by Gunjan Sinha 


FEATURES 


Automotive 


rakes, ABS, reviewed, June, p. 75 
Wen race car, compared to rest of us, 
uly, p. 68 
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Chills, why with fever, Dec. p. 122 

Cobwebs explained, Jan., p. 88 

Coffee, how decaffeinated, Nov., p. 95 
Colors fade, why, Dec., p. 120 

Dry ice, Jan., p. 88 

Ear hair in older men, Feb., p. 79 

Ear ringing, what can be done, July, p. 78 
Ear ringing, what is, Apr., p. 98 

Earth weight, Oct., p. 105 

Eyes, dark circles underneath explained, 
Dec., p. 120 

Flat screens, difference between active-matrix 
and dual-scan, Sept., p. 101 

Fluorescent colors, why bright, July, p. 79 
FM reception, how movement affects, Aug., p. 85 
Frostnip explained, June, p. 102 

Glass, solid or liquid, Sept., p. 99 

Gravity, gravity-assist maneuver, Dec. p. 122 
Insects, why attracted to light, Apr., p. 98 
Irradiation of food, Jan., p. 89 

Laser pointers, how work, Nov., p. 98 
Lettuce, nutritional differences, Sept., p. 96 
Neural network, what is, Aug., p. 81 
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Nutrients, how measured in food, Mar., p. 80 
Onions, why make us cry, June, p. 96 

Panda, why endangered, Feb., p. 79 

Planets, why round, June, p. 96 

Plants, how know when to bloom, Mar., p. 79 


Plastic wrap, why sticks to itself, June, p. 101 


Radiation, how affects body, Dec. p. 122 
Plastics, what makes glow, Aug., p. 81 
Saccharin and aspartame, difference between, 
July, p. 80 

Salt, how kills bacteria, Sept., p. 99 
Sanddollars explained, Nov., p. 98 

Smoke detectors, how to dispose of radio- 
active material, Nov., p. 93 


What scientists 
learned from El 


| Nino, Aug., p. 57 


A, 


Snowflakes, why not alike, May, p. 105 
Snowstorms, why no thunder and lightening, 
Nov., p. 93 

Soda, why ice on top, Sept., p. 96 

Synthetic blood, what is, July, p. 80 

Torque, difference between it and horsepower, 
Oct., p. 106 

Touch lamps, how they work, Aug.. p. 85 
Universal product codes, Feb., p. 76 

VCR Plus codes explained, Sept., p. 99 
Wormholes, what are, Nov., p. 94 


How It Works 

Aurora Borealis, Sept., p. 95 
Force-feedback devices, Feb., p. 76 
Global Positioning System, Dec. p. 120 
HDTV transmission, Apr., p. 97 
Helicopter, Mar., p. 79 

Modems, 56Kbps, Jan., p. 88 

Solar power, Oct., p. 105 

Tires, zero-pressure, May, p. 105 
Videoconferencing, July, p. 76 

Watches, kinetic mechanism, June, p. 96 
Water filters, reverse-osmosis, Nov., p. 93 
Water softeners, ion-exchange, Aug., p. 81 


The Facts 

Antarctica, Sept., p. 98 
Biodiversity, Nov., p. 96 
Hoover Dam, Apr., p. 100 
Hubble telescope, Mar., p. 80 
Human brain, Jan., p. 89 
Internet, Oct., p. 108 


Lizards, June, p. 98 
Volcanoes, Aug., p. 82 


NEWSFRONTS 


Automotive Newsfront 
Alternative Energy Vehicles 

and Technology 

Diesel engines, direct-injection for passenger 
cars, Feb., p. 25 

Electric battery-charging system, fast, Jan., p. 48 
Electric car, Honda ZLEV, Mar., p. 37 

Electric car, Nissan Ultra powered by lithium- 
ion battery, Feb., p. 23 

Electric drives, new GM models, May, p. 26 
Fuel ceils for passenger cars, Nov., p. 48 

Fuel cells, not ready for cars, Oct., p. 41 
Panoz 09 gas/electric combination drive, 
July, p. 35 

Spark plugs, improved cold starts and 
fuel efficiency, Dec., p. 33 

Steering system for trucks, auto- 
matic center steering, Dec., p. 29 
Storing electricity without bat- 
teries, Mar., p. 38 

Trucks, Ford's low-emission, 
Apr., p. 36 


speed up race cars, Nov., p. 48 
Aluminum foam for car bodies, 
Apr., p. 35 
BMW, bulletproof, Feb., p. 26 
Brakes, ABS, self-steering, 
Jan., p. 48 
Brakes, full-contact, June, p. 29 
Chassis, lighter, Sept., p. 40 
Concept cars by Chrysler, Oct., p. 42 
Diesel engines for SUVs, May, p. 27 
Diesels in SUVs making a comeback, Nov., p. 47 
Emissions, diagnostic system for, Mar., p. 39 
Engine parts made lighter by Honda, July, p. 38 
Engine, new V6 aluminum in Plymouth 
Prowler, July, p. 39 
Engine, V6 by Chrysler, Oct., p. 43 
Gearboxes, electronically controlled by Ferran, 
May, p. 27 
Glass, unbreakable, Mar., p. 40 
Paint, dry powder for cars, Feb., p. 26 
PC for cars, Nov., p. 47 
Pick-up trucks, new designs, June, p. 30 
Radiator, smog-eating, Sept., p. 40 
Side mirrors, high-tech, July, p. 41 
Sound system, eight-speaker, Sept., p. 37 
Stability system, Corvettes, Feb., p. 24 
Starter and alternator in one unit, Aug., p. 39 
Steel car, ultralight, July, p. 39 
Steering wheel sensor detects drowsiness, 
Mar., p. 39 
Tire treads, longer wear, Sept., p. 38 
Tires, self seal when punctured, July, p. 38 
Tires, steel, long life, June, p. 27 
Transmission, automatic, stepless, Jan., p. 50 
Miscellaneous 
Bonneville salt flats, plan to reverse 
erosion in, Mar., p. 39 
Contest, auto design, Sept., p. 41 
Crisis, driver reactions to, Aug., p. 41 
Fog increases driving speed, Aug., p. 42 
Land speed record broken, Jan., p.47 
Motorcycle engine, Harley- Davidson Twin Cam 
88, Dec., p. 32 


New Car News 

Daewoo Motors opens in U.S., Oct., p. 43 
Ford Focus, July, p. 39 

Volkswagen W-12 models, June, p. 30 
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NOBODY BUILDS A BETTER FULL-SIZE TRUCK. NOBODY. 


FORD F-SERIES IS AMERICA’S BEST-BUILT TRUCK: IT'S 
BEEN THE BEST-SELLING TRUCK FOR OVER TWO DECADES. 
AND, WITH OVER 50 YEARS OF PROVEN TOUGHNESS 
BEHIND IT, YOU'RE NOT GOING TO FIND A BETTER TRUCK 


ANYWHERE. NOT EVEN IF YOU LOOK UNDER A ROCK. 


"ar COPIE “wai id rp ir or ge 


Ford F-Series 


1-800-258-FORD or 
www. .fordvehicles.com 


“Based on an average of consumer-reported problems at 3-months' ownership in a survey of Ford under-8500-Ib.-GVWR models and competitive models. 
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Preview Drives 

Acura TL, Sept., p .40 

Audi A6 Avant, June, p. 28 

Audi TT coupe, Dec., p. 29 

BMW 3 Series sedan, May, p. 29 
Chevrolet Corvette, Sept., p. 38 
Chevrolet Silverado, Aug., p. 39 
Chrysler LHS and 300M sedans, June, p. 27 
Dodge Durango, Jan., p. 48 

Ford pick-up trucks, Mar., p. 37 
Ford Windstar, Nov., p. 48 

GMC Sierra, July, p. 40 

Honda Odyssey, Dec., p. 33 
Infiniti G20, Oct., p. 44 

Jaguar XJ8, Feb., p. 24 

Jeep Grand Cherokee, Dec., p. 32 
Lexus IX300, Mar., p. 40 

Mazda Miata, May, p. 27 

Mazda Protege, Nov., р. 47 
Mercedes Benz E320, Mar., p. 38 
Mercedes C43 sedan, July, p. 38 
Mercedes CLK-320, Sept., p. 37 
Mercury Cougar, Apr., p. 35 
Mitsubishi Galant, Aug., p. 40 
Nissan Frontier pickup truck, Feb., p. 25 
Oldsmobile Alero, Apr., p. 36 
Pontiac Grand Am, May, p. 26 
Porsche 911, Jan., p. 50 

Porsche 911 Carrera Cabriolet, Oct., p. 41 
Suzuki Vitara, Aug., p. 42 

Toyota Land Cruiser, Mar., p. 39 
Toyota Solara, Sept., p. 41 

Volvo C70 convertible, July, p. 35 
Volvo S80, Nov., p. 45 

Volvo XC awd model, Feb., p. 23 


Computers and Software 
Newsfront 

Desktops, Laptops, and Technology 
Adapter transmits data wirelessly, Aug., p. 35 
Chaotic elements, computing technique using, 
Dec., p. 36 

Charge-coupled device of digital cameras 
replaced, Apr., p. 33 

Desktop models of the future, July, p. 27 

Disk drives with huge memory, Feb., p. 32 
Displays, bigger yet cheaper, Jan., p. 38 
Flat-panel displays reviewed, Feb., p. 30 
Kodak offers new service, pictures on CD 
Dec., p. 38 

Kryotech system cools microprocessors, 

Sept., p. 31 

Laptop review, Aug., p. 34 

Laser on chips transmits information, Sept., p. 32 
Manuscripts, famous, system allows electronic 
page turning, Aug., p. 33 

Microprocessor, Intel Merced processes data in 
64 bit chunks, Jan., p. 38 

Microprocessors getting faster, May, p. 34 
Microprocessors, getting faster, Oct., p. 35 
Mini-notebooks reviewed, Apr., p. 31 

NEC Versa SX, Dec., p. 36 

Palm PC by Microsoft reviewed, Apr., p. 32 

PC display, world's largest, Oct., p. 37 

PCs get cheaper, Apr., p. 33 

PCs that sell for $200, Sept., p. 35 

Quantum computing, July, p. 26 

Software performs hardware tasks, Mar., p. 31 
Video e-mail, July, p. 26 

Virtual musical instruments, Feb., p. 30 
Wireless technology connects office to home, 
Mar., p. 31 


Online and Internet 
ASDL (Asymmetric Digital 
Subscriber Line), Aug., p. 33 


Classifieds online, Feb., p. 32 
Extraterrestrial life, public participates in 
finding, Dec., p. 36 

Immune system for cyberspace protects 
against viruses, Mar., p. 30 

Internet addresses, locating, Apr., p. 31 
Internet search engines index, July, p. 27 
Internet spy cameras, June, p. 41 

Junk e-mail, government regulations, June, p. 41 
NetCam video broadcast system, Oct., p. 38 
Ticket-buying, concerts, online, Jan., p. 38 
Web sites help with tax returns, Mar., p. 29 
Web sites make CDs, Sept., p. 32 

Web sites, auctions, Nov., p. 52 

Web-based e-mail service, Apr., p. 33 
Peripherals 

Cartridge hard drives, removable, Mar., p. 29 
CD drives, recordable, May, p. 34 

Computer ports, faster and 

simpler, Nov., p. 50 

Disc drives, removable, Nov., p. 53 
DVD-RAM drives, Sept., p. 35 

Flatbed scanners, Feb., p. 31 

IBM Microdrive, Dec., p. 38 

Inkjet printers rated, June, p. 39 

Internet2, high-speed network for 
scientists, Jan., p. 41 

Modem with two-line connection, Sept., p. 32 
Modems, standard set for 56Kbps, June, p. 39 
Modems, tricks for making them faster, 
Jan., p. 41 

Plug adapters, Nov., p. 52 
Printer/scanner/copier, color, reviewed, 
Sept., p. 31 

Printers, color inkjets, Oct., p. 35 
Software 

3-D games reviewed, Aug., p. 35 

CD-ROM, National Geographic, Jan., p. 40 
CD-ROM, Sienna Starry Night Deluxe, Nov., p. 49 
CD-ROM, Versailles 1685, Jan., p. 40 
CD-ROMs for kids: Rugrats and Dr. Seuss, 
Dec., p. 35 

Communication, human, with computer 
facilitated, Mar., p. 31 

Fighter plane, simulated, Oct., p. 38 
Internet, program finds images on, June, p. 42 
Java software controversy, Feb., p. 31 
Mathcad program calculates game 
probabilities, May, p. 34 

PhotoRecall Deluxe/Photo Org, Oct., p. 37 
Speech recognition, Dec., p. 35 
Topographic maps of U.S., digital, May, p. 33 
Voice notes, records, Mar., p. 30 

Windows 98 reviewed, July, p. 25 


Electronics Newsfront 
Audio 


Acoustic panel improves sound in rooms, 
Mar., p. 35 

Internet audio recorders, palm-size, Dec., p. 44 
Camcorder and camera in one, Jan., p. 33 
CDs, nano-size, May, p. 35 

DVD players, miniature, Арг., p. 40 
Microprocessor, SHá, Feb., p. 38 
MiniDiscs, Apr., p. 39 

Stereo reads moods, Oct., p. 45 
Subwoofer under car seat, Feb., p. 38 
Surround sound with two speakers, 

by adapter, Mar., p. 34 
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Communications 

Chip allows cellphones to use different 
frequencies, Dec., p. 45 

Fuel-cell-powered batteries, May, p. 39 
Global Positioning System hardware to be 
upgraded, July, p. 28 

Intemet and e-mail, telephone access to, 
Sept., p. 47 

Internet, radio functions like, Sept., p. 49 
Pager sends immediate voice-mail message, 
June, p. 32 

PC for automobile dashboard, June, p. 34 
Telephone/personal digital assistant combina- 
tion, Dec., p. 45 

Wireless communication via chaotic signals, 
Aug., p. 44 
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Miscellaneous 

Batteries, software predicts failure, Oct., p. 4? 
Battlefield toxins, device detects, Oct., p. 45 
Composite material conducts electricity, 
Aug., р. 44 

Data-storage cards, pocket-size, July, p. 28 
Discs that exchange data among all devices, 
Feb., p. 35 

Electromagnetic field detectors, Sept., p. 48 
Electronic components from molecules, 

Sept., p. 47 

Electronic ink, Oct., p. 46 

Flashlight that sees through walls, Jan., p. 32 
GPS chips, Mar., p. 35 

GPS, indoor, Dec., p. 49 

Maps for best TV antenna, Dec., p. 45 
Memory storage, stick-size, Nov., p. 43 
Phosphers to replace liquid crystal in 
computer displays, Jan., p. 32 

Radio frequency identification, Aug., p. 43 
Radios with arm crank to recharge batteries, 
June, p. 32 

Smart cards in lieu of ATM machines, Jan., p. 35 
Sound sensors track qunshot source, Nov., p. 42 
Stereo Animation Drawing Device, Nov., p. 42 
Taggants used in identification, July, p. 30 
Transistors made of nanotubes, Aug., p. 43 
Trigger lock for guns, battery-operated, 

Oct., p. 46 

Trumpets knock down walls, Sept., p. 47 
Water heaters monitor seniors, July, p. 28 
Video 

3-D display, no glasses needed, July, p. 30 
3-D TV imaging system, Jan., p. 34 
Camcorder, digital dual video-still, May, p. 39 
Camcorder, shake-free, Sept., p. 48 
Commercials in subway tun- 
nels, May, p. 35 
Digital TVs 
reviewed, 
Apr., p. 39 


The Bertone 
Pickster truck, 
July, p. 8 


Disk players, digital with LCD screens, Jan., p. 34 

Disk records high-quality video, Mar., p. 33 

HDTV goes nationwide, Apr., p. 41 

Laptops installed at stadium seats, Feb., p. 35 

LCD projectors, reflective, Feb., p. 34 

Lens film, 360 degree environment, Mar., p. 32 

PC, flat-panel, Feb., p. 38 

PC/TV receiver, Feb., p. 34 

Plastic may replace video displays, July, p. 29 

Progressive-scan TV, U.S. debut, Dec., p. 48 

TV box, digital, Aug., p. 44 

TV broadcast triggered epileptic fits, July, p. 29 

TV, flat-screen, June, p. 34 

Videoconferencing cameras for computers, 
cheaper, smaller, Nov., p. 44 

Videotape displays contents on 

TV screen, June, p. 32 

WINK system enables inter- 

active TV, Mar., p. 32 


Home Technology Newsfront 
Energy and Environment 

Chemical to replace freon refrigerant, July, p. 32 
Enthalpic wheel reduces energy bills, Dec., p. 40 
Landfills generate electricity, Aug., p. 37 
Photovoltaic technology gets cheaper, Dec., p. 43 
Radon hot spots, map of, Feb., p. 29 

Tax credit for energy-efficient homes, June, p. 38 
Home & Building Technology 
Computer-designed homes, Apr., p. 44 
Designs, home, award-winning, Feb., p. 28 
Duct tape doesn't seal ducts, Dec., p. 41 

Foam insulates home, Sept., p. 43 

Foams and gels to prevent fires, May, p. 41 
Frame, house, built fast, May, p. 44 

Fuel cell, device uses wasted heat, Sept., p. 44 
Health Home program, Mar., p. 45 

Humidity and health, July, p. 34 

Insulation material, Dec., p. 43 

Invisible home, Apr., p. 43 

Lighting by fiber-optic wires, Aug., p. 37 
Photovoltaic heating system, Sept., p. 44 
Siding made of sandbags, Aug., p. 38 
Software predicts wet walls, Nov., p. 41 
Technology, home, future trends in, June, p. 37 
Urban homes, award-winning design, Oct., p. 49 
Window ratings judge window life span, 

May, p. 44 

Windows, smart technology gets cheaper, 
Dec., p. 40 

Windows that tum foggy with electricity, 

Feb., p. 29 


Home Products 


Adhesive remover, July, p. 34 

Convenience features in appliances, July, p. 34 
Evaporative cooler, May, p. 40 

Fire detector, computerized infrared, Jan., p. 43 
Fuel cells for home, July, p. 32 

Furnace minimizes fluctuations in temperature, 
Mar., p. 46 

Gas piping, central control unit for, Feb., p. 2B 
Gas water heater installs outside, June, p. 38 
Generator to power home, Mar., p. 46 
Generator, adjusts to meet demand, Oct., p. 50 
Grocery shopping, online Oct., p. 50 
Microwave clothes dryer, Apr., p. 43 

Paint strippers, biodegradable, Sept., p. 44 
Power tools with long-life batteries, Sept., p. 43 
Radiant floor heating, Apr., p. 43 
Radon-removal system, Mar., p. 45 

Software, home automation, Hal2000, June, p. 36 
Solar panels, affordable, June, p. 36 

Washing machines, cleaning discs for, Jan., p. 44 
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Oct., p. 27 ' 


NOBODY OFFERS MORE PULLING POWER. NOBODY. 


"Properly equipped. 


OPT FOR THE 5.4L TRITON™ V-8 ON YOUR NEW FORD F-150 AND YOU'VE 
GOT THE MOST PULLING POWER: THE MOST TORQUE. MORE THAN 
ANYTHING ELSE IN ITS CLASS. MORE THAN CHEVY. MORE THAN DODGE. 


AND YOU'RE DRIVING ONE OF THE BIGGEST, TOUGHEST TRUCKS EVER 


BUILT FORD TOUGH. IT DOESN'T GET MUCH BETTER THAN THAT. 


Ford F-Series 


1-800-258-FORD or 
www .fordvehicles.com 


Science on the 
International Space 
Station, May, p. 76 


Water heater, 
continuous hot 
water , Nov., p. 38 
Window glass, break-resis- 
tant, Jan., p. 43 
Miscellaneous 

Gas leaks, device senses, Nov., p. 38 
Dust mites, behavior, Oct., p. 50 
Electricity deregulation, Jan., p. 45 
Inspection, home, do-it-yourself, Aug., p. 38 
Microwaves, how heat foods, Oct., p. 49 
Termite-extermination tablets, May, p. 40 
Unified Power Flow Controller for power grids, 
Nov., p. 41 


Science & Technology Newsfront 
Aviation & Space 


Balloon flight, around the world, Feb., p. 19 
De-icing fluid for planes, biodegradable 
Mar., p. 26 

DNA, service sends it into space, Sept., p. 25 
Friction drag reduced by new skin pattern, 
July, p. 21 

Galaxies collide, what happens, Feb., p. 20 
Galaxies eating galaxies, July, p. 23 

Gamma ray bursters, detecting, Jan., p. 27 
Gas engine for rockets, Nov., p. 34 

HG5-1 satellite launch, Aug., p. 27 

Jupiter rings, from moon dust, Dec., p. 25 
Lightcraft vehicles powered by laser beams, 
July, p. 22 

Mars micro telephone, Aug., p. 28 

Mars, evidence of water, Sept., p. 27 

Mini aircraft to explore Mars, Mar., p. 25 
Missile detection, infrared system, Dec., p. 24 
Paint substitute for aircraft, Jan., p. 26 
Proteus aircraft made from composite material, 
May, p. 23 

Shuttle, space, STS-91 mission, Dec., p. 25 
Space plane, mini, unpiloted, Jan., p. 25 
Star might be a diamond, Sept., p. 27 
Sukhoi 37 Russian airfighter, Feb., p. 21 
Sun's corona hotter than surface, May, p. 24 
Sunquakes, Sept., p. 28 

Supersonic business jet., Dec., p. 27 
System to steer satellites, Feb., p. 21 
TransHab living quarters for space station, 
Oct., p. 33 

UFOs, search for evidence, Dec., p. 22 
Uranus, more moons orbiting, Apr., p. 29 
Voyager 1 mission update, July, p. 19 

Water on moon discovery, June, p. 23 
Environment 

Carbon dioxide, locking up with magnesium 
silicate, Apr., p. 29 

Climate conference in Kyoto, Japan, Mar., p. 26 
El Niño, Jan., p. 25 

Exxon Valdez, cleaning up after, Feb., p. 21 
SHEBA project to study Arctic environment, 
Mar., p. 28 

Turtle, hearing studies, Oct., p. 32 

Life Sciences 


Birds and dinosaurs not related, Mar., p. 27 
Black smokers at ocean floor, how they form, 
Nov., p. 31 
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Heart, study on John 
Glenn's flight, Nov., p. 34 

Heart, repairing cell damage, 
Nov., p. 32 

Lichens predict earthquakes, July, p. 22 

Mesquite trees, breeding efforts, Nov., p. 32 

Mice cloned, Nov., p. 31 

Molecular wheel, Nov., p. 34 

Radiation exposure, studies inside Nevada 

homes, Mar., p. 28 

Salamanders, ballistics of tongue explained, 

Jan., p. 26 

Tiger beetles, why stop during stalking, 

May, p. 24 

Worms, underwater, why duel, July, p. 19 


Materials Technology 


Coating harder and thicker than Teflon, 
Apr., p. 27 

Glass, does it move?, Sept., 28 

Molecules, all behave differently, June, p. 24 
Medical Sciences 

Ceramic bone replacements, Jan., p. 30 
Microneedles, used to administer drugs, 
Oct., p. 33 

Hearing aid, miniature, Jan., p. 27 
Impotence pill, Jan., p. 30 

Lead and effect on tooth decay, Jan., p. 26 
Lyme disease vaccine, Mar., p. 26 

Muscle tissue, pathway that generates 
discovered, Dec., p. 25 

Portable hospital, Mar., p. 28 

Prosthetic foot, May, p. 25 


Miscellaneous 


Canoe race, around the world attempt fails, 
June, p. 24 

Blackbeard's ship recovered, Mar., p. 27 
Pumpkin-smashing contest, Oct., p. 30 
Students, U.S. fare poorly in sciences, July, p. 20 


Science & Technology 


Airbase, floating, Jan., p. 30 

Albatrosses, satellite-tracking system, Oct., p. 30 
Ant, fire, queen's genetic makeup discovered, 
Dec., p. 27 

Aquarius underwater laboratory, Apr., p. 27 
Artillery shells with midflight course 
correction, Mar., p. 27 

Bacteria detect buried mines, Sept., p. 25 
Baseball bats, high-tech, July, p. 23 

Bat cave, man-made, Apr., p. 30 

Brain research, Aug., p. 28 

Circuits, nano-size, July, p. 20 

Coffee beans, genetically engineered 
decaffeinated, July, p. 20 

Coffee rings explained, May, p. 25 
Continental plates move fast, May, p. 24 
Earthquakes on East Coast, Feb., p. 20 
Electricity from ocean, device to generate, 
Nov., p. 33 

Engine, microsize, Apr., p. 28 

Evidence detector makes fingerprints fluoresce, 
Apr., p. 30 

Fusion, reactor built to test, July, p. 21 

Green technologies, most important, Aug., p. 28 
Insulin inhaler, Aug., p. 29 

Landfill, garbage decomping confirmed, 
June, p. 24 

Large Hadron Particle Collider, Sept., p. 28 
Large Helical Device for fusion research, 
Aug., p. 30 

Lemurs, scientists study, Aug., p. 29 

Lewis & Clark campsite recovered, Dec., p. 21 
Malaria, fish fight, Apr., p. 28 

Noise barriers, better design, Oct., p. 30 


Offshore military 

base, Üct., p. 32 

Propulsion system for 

trains, Aug., p. 27 

Prosthetic arm with wide motion 
range, Dec., p. 27 

Rocks in Canada came from Baja 

California, Feb., p. 20 

Small-world effect, explanation for, Dec., p. 22 

Sound waves do mechanical work, Apr., p. 28 

Spices, why people use, Aug., p. 31 

Stadium with retractable grass field, Nov., p. 33 

Sunscreens don't stop skin cancer, July, p. 21 

Suspension bridges, design facilitates longer 

ones, Oct., p. 29 

Thaw detector for frozen food, Sept., p. 27 

Trees, genotyping, June, p. 25 

True polar wander phenomenon, hypothesis, 

June, p. 25 

Violins, defects detected via X rays, Apr., p. 30 


WHAT'S NEW 


Automotive 

Concept Cars 

Acura TL-X, June, p. 14 

Aston Martin's Project Vantage, Apr., p. 22 
Buick Signia, May, p. 16 

Honda MV-99, Apr., p. 13 

Jeep Jeepster, Apr., p. 11 

Lancia Dialogos, Nov., p. 20 

Land Rover with composite body, July, p. 17 
Nissan Frontier, Oct., p. 20 

Renault 20, July, p. 14 


New Car News 


Audi sports car, Sept., p. 12 

Bertone Pickster, July, p. 8 

BMW 3 Series sedan, Mar., p. 20 

BMW 323s, Jan., p. 16 

BMW M5 coupe, June, p. 18 

BMW 707 roadster, Feb., p. 11 

Cadillac Escalade, Nov., p. 21 

Chevy Tracker pickup trucks, July, p. 13 
Chrysler 300M sport sedan, Mar., p. 23 
Chrysler LHS sedan, Mar., p. 11 

Daewoo Motors hits U.S., Aug., p. 14 
Ferrari 456M, Sept., p. 10 

Ford Mustang, Nov., p. 15 

Hyundai Sonata, Aug., p. 23 

Jeep Grand Cherokee, Nov., p. 28 

Lexus SUV, Jan., p. 18 

Lincoln LS8 and L56 sedans, June, p. 9 
Mercedes C-Class compact sedans, Mar., p. 12 
Mercedes 5-Class sedan, Nov., p. 27 
Oldsmobile Alero coupe, Feb., p. 16 

Rivolta Isigo, Sept., p. 22 

Rolls-Royce Silver Seraph, July, p. 12 

Saab station wagon, Sept., p. 19 

Subaru Legacy sedan, Apr., p.16 

Super Stallion by Ford, runs on alternative 
fuels, June, p. 21 

Suzuki Grand Vitaro, 

July, p. 16 

Toyota Progrés, 

Oct., p. 16 i 
Toyota Solara, d 
May, p. 14 : 
Volkswagen Jetta, 
Oct., p. 22 

Volvo 580 sedan, 
Aug., p. 18 
Technology and 
Transportation 
All-terrain vehicle, 
Oct., p. 13 
Butterfly solar vehi- 
cle, Apr., p. 18 

Car, hydrogen pow- 
ered, Aug., p. 21 
CD player for dash- 
board, July, p. 17 
Computer for cars, 
Apr., p. 10 

Engine for boats, low 
emission and noise, 
June, p. 17 

Engine, powerful four- 
stroke, Apr., p. 16 


A Sosa 


Garage sensor tells when car 1s too close 
to wall, Sept., p. 21 

Gear shift on steering wheel concept, 
Aug., p. 13 

GPS, handheld with voice, June, p. 9 
Motorcycle, Lectra V24, Nov., p. 18 
Motorcycle seat, low height, Feb., p. 12 
Motorcycle with two-stroke engine, June, p. 13 
Radar cruise control, Feb., p. 12 

Rearview mirror with telephone, Apr., p. 15 
Seat with massage, Oct., p. 23 

Tires, Michelin multicolored, Jan., p. 10 
Train, high speed in U.S., June, p. 8 


Aviation and Space 

Aerosonde aircraft, Nov., p. 18 

Boeing Delta III booster, Oct., p. 20 

Comets hit the sun, Oct., p. 25 

Galaxy discovery, farthest in the universe, 
Jan., p. 21 

Helicopter, small unmanned for reconnais- 
sance, June, p. 14 

Helicopter, smallest remote-controlled, Nov., p. 14 
Io, volcanic temperatures on, Oct., p. 27 
Jupiter moons' shadows cross paths, May, p. 14 
Missiles, improved range and performance, 
Jan., p. 8 

Pistol Star discovery, Jan., p. 10 

Raytheon Aircraft's C90B, Apr., р. 10 
Satellite, Far Ultraviolet Spectroscopic 
Explorer, June, p. 13 

Sea plane, Xtreme Xplorer, Nov., p. 25 

Space shuttle fuel tank, new materials used 
in, Sept., p. 15 


Computers 
Desktops, Laptops, and Technology 

Apple iMac, Aug., p. 18 

Compaq Presario 5600 series, Oct., p. 23 
Laptop, Pedion compact, Mar., p. 11 

Laptop, Sony super slim, Aug., p. 21 

Laptop with desktop-like display, Aug., р. 16 
PC that rests on its edge, July, p. 14 

PC, handheld, Hitachi HPW-200 EC, July, p. 13 
PC, handheld with videoconferencing, 

Aug., p. 12 

PCs, cheap and powerful, Nov., p. 21 
Mitsubishi portable, Feb., p. 13 

Peripherals, Miscellaneous 

Adapter records video clips to PC, Apr., p. 15 
Adapter transfers data from disk to PC, 

June, p. 8 

Adapter tuns PDA into pager, Feb., p. 16 
Adapter turns PC into radio, Apr., p. 13 

Carry case unfolds into desk, Feb., p. 9 
Internet antennae, Feb., p. 11 

Kiddie computer center, July, p. 16 

LCD screen, eyeglass-size, Sept., p. 19 
Lexmark 7200V Color JetPrinter, Feb., p. 14 
Mouse with greater sensation, Feb., p. 17 
Mouse with zoom button, Mar., p. 21 

Mouse, ambidextrous, Oct., p. 27 


Tiny spies 
in the sky, 


NOBODY ELSE GIVES YOU A FULL LINE OF 
4 DOORS STANDARD. NOBODY. 
HEY, WE KNOW IT'S A FREE COUNTRY AND EVERYTHING, BUT WHY 
WOULD YOU WANT TO DRIVE AROUND IN THEIR 3-DOOR EXTENDED 
CAB WHEN FORD F-SERIES SUPERCAB GIVES YOU 4 DOORS 
STANDARD? 4 DOORS STANDARD FOR THE PRICE OF THEIR 3-DOOR* 
4 DOORS STANDARD FOR EASIER ACCESS. A FULL LINE OF 4-DOOR 


SUPERCABS. THAT'S A STANDARD NOBODY ELSE LIVES UP TO. 


Ford F-Series 


1-800-258-FORD or 
"Based on MSRP comparison of Chevrolet and Ford base models. www.fordvehicles.com 


Mouse, unique design, Feb., p. 16 

PC Card doubles as fax and telephone, Feb., p. 8 
Pen records handwritten notes to PC, Feb., p. 12 
Printer, pocket-size video, June, p. 17 

Touch keypad, customizable for computer 
games, Mar., p. 20 

Video game chair, July, p. 9 


Software 


CD-ROM, Russians in space, Feb., p. 17 
CD-ROM, trivia, July, p. 8 

CD-ROM, with voice recognition for kids, 

Mar., p. 12 

Flight simulator, Sept., p. 17 

Game Boy Camera, July, p. 12 

I publish for ready made layouts, Feb., p. 13 
Personal Post Office, Pitney Bowes, June, p. 21 
Peter Norton: PC Guru CD-ROM set, May, p. 15 
Streets of SimCity game, Mar., p. 11 

Terra, Battle for the Outland, game, June, p. 10 
Video-editing software, July, p. 16 


Electronics 
Audio 


CD player, plays two CDs at once, July, p. 16 
CD player, portable sports, Sept., p. 16 

CD player, new turntable design, Oct., p. 27 
Device records audio from Web to play in car, 
Jan., p. 14 

Microcassette recorder with stand, July, p. 9 
Radio, weather and hazard alert, Jan., p. 19 
Radio/CD player, tabletop-size, Apr., p. 16 
SoundBar Cinema, Apr., p. 13 

Speakers disguised as art, May, p. 20 
Speakers, flattest, Oct., p. 20 

Stereo, portable, Apr., p. 22 

Surround sound amplification system, May, p. 18 
Surround sound with two speakers, June, p. 17 
Surround speakers, Feb., p. 8 

Voice-command headgear, May, p. 15 


Communications 


Battery, disposable for cellular telephone, 
Oct., p. 25 

Cellular telephone with GPS , Aug., p. 14 
Cellular telephone, tiniest, Nov., p. 15 
Device for Philips telephones, adds fax 

and e-mail capability, Jan., p. 9 : 
Disk stores data from cellular telephones and 
paqers, Mar., p. 20 

Electronic organizer and pager , Nov., p. 20 
Electronic organizer, palm-size, Oct., p. 13 
E-mail via satellite with handheld 
communicator, Aug., p. 13 

Fax machines use Internet, Aug., p. 21 
Faxing via Intemet, Feb., p. 11 

Pager watch, Apr., p. 20 

Pager, with electronic organizer, May, p. 14 
PC on wrist, July, p. 8 

PC, pocket-sized with e-mail, June, p. 10 
PDA, future design, Sept., p. 17 

Remote control, multipurpose, Nov., p. 15 
Satellite telephone, Sept., p. 22 

Smart card reader, Mar., p. 18 

Telephone calls via Internet, Mar., p. 18 
Telephone, cordless digital with electronic 
Rolodex, Jan., p. 16 

Telephone, cordless long distance, Aug., p. 18 
Telephone for hearing-impaired, Oct., p. 13 
Telephone PC, Apr., p. 11 

Telephone, public with e-mail, June, p. 21 
Telephone with color touchscreen, Mar., p. 14 
Telephone with Internet-browsing ability, 
Jan., p. 21 

Telephone wristwatch, May, p. 18 

Telephones, more physically appealing, July, p. 16 
Video telephone, June, p. 18 

Walkie-talkie, transmits sound and pictures, 
Nov., p. 18 

Wristwatch computer, Apr., p. 22 


Games 

3-D video games by Sega, Auq., p. 21 
Handheld game/storage device in one, 
Sept., p. 22 

Nintendo game boy with color LCD, Sept., p. 16 
Video 

Binoculars, Nov., p. 20 

Book, electronic, Sept., p. 11 
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Mini camera, transmits to receiver, Sept., p. 11 
Projection TV with Pentium chip, Jan., p. 12 
Television conferencing device, Feb., p. 8 

TV with DVD quality, Oct., p. 16 

VCR records onto hard drive, Nov., p. 28 

VCR with voice prompts, June, p. 13 

Video camcorder and transmitter for 
surveillance, tiny, June, p. 14 

Video camcorder with wireless transmission 
to TV, May, p. 20 

Video camcorder, digital with interchangeable 
lenses, Feb., p. 8 

Video camcorder, digital with touchscreen, 
Apr., p. 20 

Video camcorder, digital, also takes still 
pictures, Jan., p. 16 

Videoconference camera, tiny clip-on, Jan., p. 8 


Home Products 

Adapter converts electric range to qas, Mar., p. 14 
Adapter tells if a fuse has blown, Mar., p. 18 
Air purifier, Sept., p. 19 

Barbecue, gas, by Weber, Apr., p. 18 

Disc keeps vegetables fresh in fridge, Mar., p. 21 
Fan with curved blades, Nov., p. 27 

Fireplace, gas, heats many rooms, May, p. 16 
Garbage-disposal system, May, p. 18 

Lamp serves as space heater, Sept., p. 17 
Meat-thermometer fork, digital, Aug., p. 18 
Ozone air purifier, Feb., p. 17 

Power outage, device informs utility of, 

Oct., p. 23 

Refrigerator that talks, Sept., p. 21 

Stroller with battery-powered air filter, Mar., p. 23 
Tarp clip, Feb., p. 14 

Tractor engine, low-noise, June, p. 18 

Vacuum cleaner senses dirt, Aug., p. 23 
Wallplate with digital message center, 

Sept., p. 22 

Washing machine uses centrifugal force, 

Nov., p. 20 

Washing machine washes colors and whites 
simultaneously, Feb., p. 12 

Water filter for faucets, Apr., p. 22 

Window screens, roll away, Sept., p. 12 


Miscellaneous 


Aquatic Exhibit, Boston Museum, Aug., p. 12 
Darkroom, portable, Feb., p. 11 
Eyeglasses, bridgeless, Mar., p. 21 

Imax film, Everest, Apr., p. 13 

Light source only visible with night-vision 
gear, Mar., p. 10 

Microscope, portable, May, p. 16 

Paper clips, alternative type, Mar., p. 14 
Pen, for use in dark, June, p. 10 

Pen, language translator, Apr., p. 18 
Rifle/shotgun, Crossfire MK1, Aug., p. 23 
Stapler, upright, May, p. 15 


Photography 
Adapter transforms movies 


into still photos, 
Aug., p. 14 


Rotary Roton 
reusable launch 
vehicle, Feb., p. 40 


Camera for kids, Apr., p. 18 

Camera mount, one-step adjust, Sept., p. 16 
Camera, Canon EOS SLR, Nov., p .25 

Camera, disposable APS, Sept., p. 22 

Camera, lightest and smallest APS zoom, 

Mar., p. 12 

Camera, Minolta Vectis APS underwater, 

Jan., p. 9 

Camera, Olympus Stylus zoom, Oct., p. 25 
Camera, tiniest APS, Oct., p. 12 

Camera, with more accurate autofocus, 

Aug., p. 12 

Digital camera with color LCD, Mar., p. 10 
Digital camera, Agfa ePhoto, Jan., p. 10 
Digital camera, megapixel, June, p. 21 

Digital camera, Philips ESP80, Nov., p. 28 
Digital camera, wide-angle, June, p. 9 

Digital camera, with detachable flash, Mar., p. 23 
Digital camera, with two lenses, Nov., p. 14 
Digital camera, with high resolution, May, p. 20 
Film with no film speed restrictions, July, p. 13 
Video camcorder, digital, Canon ZR May, p. 16 
Video Walkman, Sept., p. 10 

Wrist camera, Jan., p. 12 


Recreation 

Air pump inflates with carbon dioxide, 

Aug., p. 14 

Animal robots, Feb., p. 17 

Aquatic exercise machines, July, p. 16 
Archery, head-up display for, Apr., p. 10 
Baseball helmet with sensor, Sept., p. 11 
Baseball with speed calculator, Jan., p. 19 
Bat with electronic vibration damper, Oct., p. 20 
Beeper dating system, Oct., p. 27 

Bicycle boat, Mar., p. 21 

Bicycle drivetrain facilitates two more gears, 
Sept., p. 21 

Bicycle gearbox, Jan., p. 9 

Bicycle shock absorbers with piezoelectric 
material, Feb., p. 13 

Billiard bridge, Feb., p. 14 

Blanket, convertible sleeping bag or coat, 
Jan., p. 10 

Catamaran, biggest in the world, Aug., p. 13 
Catcher's mask with better protection, July, p. 12 
Cleats, removable, June, p. 9 

Climbing machine with elliptical movement, 
June, p. 10 

Compass, automatic, Jan., p. 16 

Exercise machines, games for, Jan., p. 18 

Golf putters with metallic glass heads, July, p. 17 
Golfing rangefinder, June, p. 14 

Hammock, converts to chair or tent, Jan., p. 14 
Ice skates with carbon fiber, steel 

blade, Mar., p. 12 

Inline skates, off-road, Mar., p. 11 


Inline skates with wearable sneaker, Apr., p. 11 
Kayak with pedals, Nov., p. 27 

Lego robots, June, p. 17 

Monofin for swimming, Oct., p. 12 

Mount for binoculars, Apr., p. 20 

Neck warmer, stores heat, Sept., p. 19 
Piano, digital, Jan., p. 19 

Racing wheel for auto games, Jan., p. 19 
Ride, Mr. Freeze roller coaster, Aug., p. 16 
Ride, Power Tower, May, p. 15 

Ride, Twister, Apr., p. 20 

Ride, water escalator, July, p. 13 

Running shoes with replaceable midsole, 
Feb., p. 9 

Shock absorbers for golf clubs, Mar., p. 14 
Ski, motorized, Sept., p .12 

Sneakers with rubber tire soles, Aug., p. 23 
Snorkel with two valves, Apr., p. 15 
Snorkling, propulsion vehicle for, Mar., p. 20 
Swimming fins, split design, Nov., p. 15 
Teflon socks, May, p. 18 

Toy car with computer chip, Oct., p. 25 
Trimaran sailboat with three foils, Oct., p. 22 
Violin, silent electric, July, p. 9 

Watch, swimming-stroke monitor, Jan., p. 8 


Science and Technology 

Beach bus, Nov., p. 25 

Bionic eyes, Oct., p. 22 

Bird species, new lowland tapaculo, Aug., p. 16 
Bone densitometer uses ultrasound, July, p. 16 
Carpal Tunnel Syndrome, device to diagnose, 
Oct., p. 16 

Chlorophyll, worldwide concentration map, 
Jan., p. 9 

Cholesterol test, Nov., p. 28 

Cicada insects emerging, Sept., p. 10 
Cochlear hearing implant, Nov., p. 18 

Credit cards made from corn, June, p. 13 
Crime scene data-collection system, mobile, 
Sept., p. 17 

Defibrillation monitor, automatic defibrillation, 
Apr., p. 10 

Device kills bacteria on food, Nov., p. 27 
Dinosaur baby reconstructed, July, p. 12 
Dinosaur fossil exhibition, Apr., p. 15 
Dinosaurs related to birds, Oct., p. 12 
Endeavor, replica of original ship, Apr., p. 11 
Fruit-harvesting machine, July, p. 14 

Globe, largest in world, Nov., p. 14 

Gun, remote-operated, Oct., p. 25 
Megaliths, oldest in world, July, p. 9 

Robot, Honda's P3, Feb., p. 14 

Robotic dog, Nov., p. 21 

Satellite images of the U.S., Feb., p. 8 
Scalpel cuts with ultrasound, Aug., p. 13 
Solar cell, new type, Apr., p. 16 

Solar panels on highway acoustic barriers, 
Nov., p. 21 

Squid, giant, captured, Oct., p. 23 
Swimming platform senses bad starts, 

Nov., p. 25 

Thermal worm discovery, June, p. 8 

Water purifier, floating, solar-powered, 

June, p. 17 


Tools 


Blade, multipurpose, attaches to angle grinder, 

Mar., p. 18 

Blower, lightweight, July, p. 16 

Blower, quiet, Oct., p. 13 

Chain saw, July, p. 15 

Drill quide for angled drilling, Feb., p. 16 
Flashlight, oscillating, Sept., p. 21 

Hammer, new design delivers more force, 

Oct., p. 16 

Jackhammer, remote-controlled, Sept., p. 10 
Lawn mower stores clippings, Aug., p. 16 
Nailer, cordless without batteries, 
Mar., p. 23 - 
Protractor/angle finder, digital, Jan., р. 18 
Ratchet, swivel drive, July, p. 14 

Router, Ryobi's Multi-Tool, Mar., p. 10 
Sander, compact, Jan., p. 21 

Scraper, electric, Jan., p. 14 

Socket wrench with jaws, Jan., p. 12 

Tree pruner, July, p. 16 

Utility knife with 30 cutting 

edges, Jan., p. 21 
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FORD F-SERIES AND SUPER DUTY F-SERIES. 


56 MODEL CONFIGURATIONS. THAT'S MORE 


THE JOB LIKE F-SERIES. IF YOU WANT MORE CHOICES, 


YOU'VE GOT JUST ONE CHOICE. FORD F-SERIES. 


Ford F-Series 


1-800-258-FORD or 
www.fordvehicles.com 


Some things are 
too precious to 
leave to chance. 


Wild animals roar into your living room. 


Every hour on the hour. 


It's certainly not evervone who can 


tell a friend that a snarling leopard 
gave you the time of day. If they 
don't believe vou, just have them 
over! Beautiful woodgrain Wild 
Animal Clock sets free hooting 
orillas, bellowing elephants, 
ions, tigers, bears (oh, my!) 
and howling wolves, too. Each 
sounding so real you'll buy a 
whip and a chair next. You'll 
know the hour without even 
looking. Chimps whooping it 
up? Must be nine o’clock. 
Guests are thrilled! You will be, 
too. Measures 13.5" across, glass- 
covered, runs on three AA batteries, 
not included. Photocell automatically 
puts the critters to sleep for the night. 


E The Wild Animal Clock, #99811 $39.95 


When in 


Hippopotamus 


doubt, get 
it on tape. 


Is your home secure? Children cared for? Hidden camera 
radio lets you watch - and record - even in the dark. 


What goes on when you're not there? Is a thief at work? Is your 
babysitter taking proper care of your kids? Loose cash “walking away”? 
Now see for yourself, 24 hours a day. Handsome full-function 
а Magnavox alarm clock/radio (with AM/FM and weatherband) has а 
i ES sccret. Inside is an undetectable auto-focus micro-camera! So sensitive it 
sees clearly in semi-darkness, records all the action in any room. 
Definition is amazing, equal to systems costing three times the price. 

Set it up in minutes. Connects to TV for direct viewing, or your VCR 
to record any chosen time periods. The most effective security tool yet, nails 
them red-handed. Camera function - silently, invisibly — with radio on or off. 
Comes with all connecting cables, battery, 12V and AC adapters. Also great 
for stock rooms, stores, day-care or nursing homes. 


| | ATN Guardian-Eye, #HC-WRD $199.95 

E Wireless Guardian-Eye, has a hidden built-in video transmitter, sends to 
your TV or VCR up to 300' away with no wires! #HC-WL $399.95 

E Wireless Full-Color Guardian Eye, same as above, but transmits to TV or 
VCR in living color. #HC-CL $499.95 
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Pair ius 


Imagine James Bond 
re-inventing the 
Exacto knife. 

A ticking package, a tangled 
rescue line, a broken bra strap. 
Micro-recorder is built right into «ха m n ск imm with Exi 
handset. Records up to 3 hours. Could an sty С. һеааү ГОГ every possi е 


emergency. All hidden inside! 


save you a fortune - or a lawsuit. Graphic arts, modeling, first aid, 
“Boy, I wish I had that on tape.” How wire stripping, box opening, and 
many times we've wished it! The solution is quick repairs anywhere. Unscrew 
now miniaturized right into a standard sections for a carving blade, 
telephone handset. Just click out your present cutting blade, saw, hole- puncher, 
handset, and replace it with the Record-A- nail remover, and more. Fix a 
Call. You get crystal-clear recording, even on shoe. Spear а bagel. Tweezers 
multiple lines. With no extra gear. Record to remove a sliver. Scraper for 
shaky deals, critical instructions, promises from stains. And of course a 
your broker, advice from doctors, or just the marvelously smooth-writing 
voices of far-off loved ones. Plus, unlike pen. Each tool is hardened 
digital recorders, you can take the micro-tape stainless steel. Body is 
with you. Records up to 3 hours on a single anodized, milled aluminum. 
microcassette, without annoying beeps. Knurled cylinders spin for 
Hooks to most any phone. Takes 2 AA quick tool changes. Do-it- 
batteries, included. vour-selfers, campers, hunters, 
E Record-A-Call Deluxe Handset, en 
471901 $79.95 international secret agents, a 


à T. | TP swear by it! You will, too. 
Surreptitious third-party interception of phone 


conversations is illegal. Check your state guidelines E Craftmaster Pen Tool, 
on recording your own two-party conversations. #CPT-625 $99.95 


Satisfaction Guaranteed or Your Money Back. 


Jae Call or visit us online at: 
www.edgeco.com 


Capture imtruders, 


Revolutionary lighter is 10096 Brilliant new 


windproof. Glass porthole lets binoculars break 
you know it's on. through optical 
With other windproof lighters, in size barrier. 


bright sunlight it's hard to tell if the flame's Now in big 
on. The Iron Eagle solves that. Click the 10x power. 
ignition. First, the flame is a vivid crimson. 
Second, fire it up and the glass porthole 
glows white to orange. You know it's 
working even in the brightest light. 
Curved, low profile design rides lump-free 
in your pocket. Adjustable flame, will fuse 
me d Nght up Cu smoke. Butane pocket or the included case. Crystal- 
sapu on Эра” aut clear 10 x 25 power instantly brings far-off 
E lron-Eagle Windproof Jet Lighter, details startlingly close. And unli ke ordinary 

#Х-500 $19.95 binoculars, which get hazy over time, new 
SportTechs have 15-layer genuine ruby-coated lenses. IR 
haze and UV glare are nullified, with zero eye fatigue. Most 
incredibly, they measure just 3" x 3" x 1.4"! Rubber finish 
armors against dust, moisture, shock, or abuse. Enjoy vivid 
front-row scenes anywhere, and leave your clunky old- 
fashioned binoculars at home. 


New SportTech™ Micro-Binoculars, #1025-DX $89.95 


Here 1s how confident we are that these will be the best compact 
binoculars you'll ever own: tf they ever fog, scratch, or break, we 
will replace them absolutely free. 


Never 
before have the best Ç 
BAK-4 lanthanum prisms (used 
in $600 Zeiss units) been 
incorporated into such a compact 
binocular. Slip them from vour 
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Welcome to the machine. 


To access the time on our 
best-selling Machine Watch, 
touch the secret release button. 
Gleaming pistons push and 
slide, and the cover raises. 
Click it closed, and it's 
protected from dust and 
impact. Quartz action is ultra 
accurate. Wear it and enjoy 
the compliments you'll 
receive — from men, 
women, and any cyborg 
you meet. 


E Machine Watch lll, 
#0340-M $39.95 


Who can you trust? Who is telling the truth? Try this on them. 


Car dealer honest about your repair bill? Babysitter trustworthy? Truth 
seekers throughout the years have developed many methods to gauge a person's 
guilt or innocence, In the 1970s, the military sponsored research to develop covert 
lie detection, using voice and psychol ogical stress analysis. Now Daka Research has 
incorporated these theories into the new Truth Machine™. As someone speaks, 
check out the bank of glowing LED barlights. The degree of detected tension runs 
from green (low) to yellow (medium) to red (high). Although no machine can 

absolutely tell truth from fiction, this astonishing marvel is fascinating to watch as 
you engage in conversations, (Great at a party — you'll be surprised at the 
confessions you'll hear just having the Truth Machine there!) Even test it on phone 
conversations, recorded voices, or newscasters and politicians on TV or the radio! 
Takes one 9V battery, not included. Built-in mic and phone connector. Adjusts for 
sensitivity. Measures just 6" x 5" x 1", so you can test for lies anywhere! 


E The Truth Machine™, #ТМ-10 $59.95 


No machine ts a conclusive le-detector. Do not use the Truth Machine to make personal or 
business decisions without independent verification. Sold as a novelty only. 


TOOLS, GIFTS, & HI-TECH ACTION GEAR ый 
For Instant Delivery, Call Toll-Free 


= 1-800-732-9976 © 


24 Hour Credit Card Order Hotline 


Add $6.00 express shipping and insurance per item, $9.00 each additional item. 
Every item you buy is backed up by our iron-clad, no-risk guarantee. You will be completely satisfied or your money back. 
The Edge Catalog - the hottest gifts, tools, and unique stuff in the world. Mow for a limited time, call for a free issue! 


or send check/money order to: 
"Td The Edge Company e P.O. Box 826-P51298 * Brattleboro, VT 05302 


ASK POPULAR SCIENCE 


Why do colors fade when exposed 
to sunlight? 
Kirk McGettigan 


Via e-mail 


COLORS FADE from the sun for 
much the same reason the sun gives 
you a tan: the sun's ultraviolet, or UV, 
light rays, which are higher in energy 
than the visible light that we see. 
Of course, that's not an exact 
analogy. In our skin, ultraviolet rays 
stimulate the body to bring more 
protective pigment to the surface. 
But products get their color from 
synthetic dyes and pigments. These 
chemical compounds are made up 


EDITED BY CECILIA WESSNER 


of specially arranged groups of atoms 
called chromophores. When a colored 
product, like a rug, is exposed to sun- 
light for a long period of time, the 
UV rays from the sun break down 
the dyes that are responsible for its 
color. ^In other words," says North 
Carolina State University professor 
Harold Freeman, "the chromophores 
are destroyed. No chromophores, no 
color." Environmental conditions 
such as high temperature and high 
levels of humidity can speed up the 
process of color fading, adds Freeman. 
To prevent colors from fading in 
many fabrics and other products, 
chemical compounds known as UV 
absorbers are added. Just as sun- 
screen keeps our skin from burning, 


HOW IT WORKS 
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Research by Christopher Miller, 
Becky Orfinger, and Gunjan Sinha 


UV absorbers protect the chromo- 
phores in colored products from be- 
ing destroved. 


Why do people get bags under their 
eyes when they are sleepy? 
philippians 413 hotmail.com 


THE *BAGS" are actually swollen blood 
vessels. The crescent-shape areas 
underneath your eyes are loaded with 
tiny capillaries. When you are tired 
or sick, the capillaries swell—making 
those telltale pouches—and become 
visible through the thin skin as dark 
patches below the eyes. 

Some people have perpetual dark 
circles under their eyes no matter how 
much they sleep. In this case, the 


THE GLOBAL POSITIONING SYSTEM (GPS), a network of 24 satellites deployed by the U.S. Department of Defense, uses a 
simple trigonometry concept, triangulation, to pinpoint a person or object's exact location on Earth. In the past few years 
GPS receivers have been built into camping equipment, car navigation systems, and cellphones.—Suzanne Kantra Kirschner 


The GPS receiver locates 
three_satellites in the sky and 
stafts receiving their continu- 
gus broadcast codes in addi- 
tion to their locations, based 
on when they last passed over 
a DoD monitoring station. 


> The spot where the 
three circles overlap is the 
receiver's precise location, 
in longitude and latitude. 


à. Using the distanc to the satel- 
>. UM y f ^ 


The receiver generates the same code as the satellites, 
so it can determine the time it takes for the codes from each 
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Time difference 


satellite to reach it. By 
comparing its own code 
to each satellite's code, 
the receiver determines 
how much out of synch, 
in time, the codes are. 


Multiplying the time it takës to 


receive the signal from the satellite 
(by the speed at which the signal 
ES t ар, HRID travels (about 186,000 miles per 
A a E \ atii SS = the receiver knows how 


lite ; as the t adius, th 


(far ay it is from the satellite. 
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Reasons why NRI Training 
in PC Servicing puts the 
emphasis on you 


Real-World Technology... 

New Course Features... 

Hands-On Experience... £s 
_ === Service... |+ r 


| ; Convenience | 


EL. 


NEW! Pentium ll 


300 Computer! | 
| Service 
| | e You work one-on-one with an experienced instructor. 
Real-World Technology ° You can call NRI'S TeleService hotline, for 24-hour answers 

° You get a customized Pentium Il 300 computer to train with to your questions. 

and keep. e You get immediate feedback with NRI's TeleGrading service, 
e You use your new computer's 56K baud or faster fax/ featuring 24-hour exam grading. 

modem in conjunction with Netscape Navigator" Web * You can turn to NRI for letters of recommendation, 

browser software. transcripts, tips on resume writing, and 
e You train with a digital multimeter, for quick and easy testing. more. Сәй 
* You learn to take advantage of PC communications and the ani ili oo 

se аа Convenience | 

| | | e You don't need any experience їо get 
New Course Features started. 
p e You receive an exciting multimedia * You study at home, at your own pace. Ac 
wes ` CD-ROM from Norton Interactive ° Your company may pay for all or part | 
Lh. R ! e You can move up to an even more feature- of your tuition. 
packed computer system at special student * You can reach your instructors easily by 
prices, with NRI's new PC Options Plan. mail, phone, fax, or online. 
e You get a free upgrade to Windows 98. e You can tailor your training to meet 
* You gain computer aided electronics your immediate interests or professional goals. 


troubleshooting experi- 
ence with diskettes 


"MEME CALL 1-800-321-4634 FOR FREE CATALOG! 


electronics, semiconduc- 


Hand in Cement cc Д Schools ii. onesies os | Ask for Ext. 3465 
папч=ып ی‎ er Î 4 Check one FREE catalog only | 


e You establish a solid foundation with 
_| PC SERVICING 


a review of basic electronics. | 
e You learn how to troubleshoot and .] Game Programming Fundamentals — Networking with Windows NT 
maintain today's sophisticated PCs. J Industrial Electronics and Robotics L Bookkeeping and Accounting 
e You train with the NRI Discovery Lab I Computer Programming C] Mastering Microsoft Office 
-] TVNideo/Audio Servicing J Multimedia Programming 


L] Desktop Publishing with PageMaker 


to experience circuit design and 
modification. 
° You explore the features you've chosen 


for your computer, from memory chips тті" =l I aa — 
to high-speed CD-ROM drive. ' 
e You explore the applications and Address 
accessories of Windows 95, then move g— n د‎ 
Ity State Zip 


up to new Windows 98. 
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pigment in that area is simply darker. 
If you have bags under your eyes 
due to lack of sleep and need to 
spruce up your appearance tem- 
porarily, try cooling the area with 
Ice to reduce the swelling, says Dr. 
William Coleman, clinical professor 
of dermatology at Tulane University 
in New Orleans. If you're a chronic 
sufferer, Coleman suggests consult- 
ing a dermatologist, who can treat 
the problem with bleaching creams, 
laser resurfacing, or chemical peels. 


How does radiation affect our body? 
Ernesto Villaflores 
tongvill@hotmail.com 


IN HIGH DOSES, radiation damages 
cells in the body by breaking the 
chemical bonds in molecules that 
hold electrons in their orbits. The 
resulting molecules, called-ions, are 
highly reactive and struggle to stabi- 
lize themselves by binding to other 
molecules. This storm of chemical 
reactions disrupts a cell’s normal 
functions, damages its DNA, and in- 
activates key enzymes. All of which 
can cause a number of different ail- 
ments—from queasiness to various 
types of cancer. 

There are many sources of radia- 
tion, including the sun, electromag- 
netic fields (from such sources as 
radio waves and X rays), and even 
the ground. But generally speaking, 
scientists have found only ionizing 
radiation—the type with enough 
energy to whack an electron out of 
its orbit—to be damaging. Sources 
of ionizing radiation include natu- 
rally occurring elements such as 
plutonium and radium that emit 
alpha, beta, and gamma particles 
as part of their decay process and 
ultraviolet rays from the sun. 

The amount of cellular damage 
from ionizing radiation depends on 
the type and length of exposure. 
For example, a powerful blast of 
gamma radiation may cause cancer, 
whereas the same cumulative dose 
given over an extended period likely 
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will not. This is because the body 
has natural repair mechanisms that 
kick in when the damage isn’t too 
severe. A more powerful radiation 
blast, however, might knock out a 
cell’s repair mechanisms as well, 
crippling it beyond help. 


Why doesn’t the gravity that accel- 
erates an object in space during a 
gravity-assist maneuver also decel- 
erate the object after it passes by? 
Gerald Guske 
Spring Hill, Fla. 


A GRAVITY-ASSIST maneuver, also 
called the slingshot effect, uses a 
planetary body to propel an object, 
typically a satellite or a probe. The 
assist can increase or decrease the 
velocity of the probe, in addition to 
changing its direction. Probes such 
as Galileo, used to explore Jupiter, 
and Voyager, currently at the edge 
of the solar system, use the gravita- 
tional fields of planetary bodies to 
gain energy, in the form of velocity, 
to increase their speed without ex- 
pending fuel. 

As a probe approaches a planetary 
body, its speed increases because 
it's attracted by the planet's gravita- 
tional field (the planet having the 
greater mass). When the probe is 
close enough to the planet, the two 
bodies exchange what's known as 
angular momentum. In other words, 
the planet and probe interact, with 
the probe gaining energy from the 
planet and speeding up and the 
planet losing energy and slowing 
down (imperceptively, of course). 
This increase in momentum sling- 
shots the probe around the planet 
and back into space. 

Remember when you were young 
and used to swing around a pole with 
one arm and then let go? Generally, 
you'd go flying. This is exactly what 
the probe does. It gains the same 
momentum that you did. 

Yes, gravity does influence the 
exiting probe or satellite. However, 
the net effect of the energy transfer 
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leaves the probe with more energy 
than it had before it approached the 
planet, so it generally doesn't slow 
down at all. 


Why do we get the chills when we 
have a fever? 
Rich Gambale 


Tyngsboro, Mass. 


ONE OF THE common symptoms 
of a bacterial or viral infection is a 
fever. It's one of your body's natural 
defense mechanisms to aid in com- 
bating the infection. 

When you get a fever, your body 
constricts the cutaneous vessels— 
those close to the skin—and simul- 
taneously opens the vessels that 
return blood back to the heart. 
Blood is drawn to the site of the in- 
fection and away from the exterior 
layers of skin, which is why you feel 
chilled. To produce heat the thyroid 
tells your muscles to begin contract- 
ing, so you shiver. It's a natural reac- 
tion to try to warm yourself by, say, 
wrapping up in a blanket, because 
that will warm your skin and reduce 
the chill. When you begin to beat 
the infection, your fever subsides. 

It is still unclear exactly how the 
body elevates its temperature. It is 
thought that damaged leukocytes 
and tissue cells alert the brain to an 
infection. The brain in turn notifies 
the hypothalamus, one of the body's 
primary thermostats, which turns 
up the temperature. 

One of the few drugs prescribed 
by doctors for a fever is aspirin. It's 
antipyretic effect lowers the body's 
temperature temporarily. ® 


QUESTIONS FOR FYI? 


We answer your most frequently asked 
science and technology questions in the 
Ask Popular Science section of FYI. Only 
letters that are selected for publication 
can be answered. 


E-mail: AskPopSci(2popsci.com 
Address: 2 Park Ave., New York NY 10016 
Fax: 212-481-8062 
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Most men will have an isolated erection problem at some time in their lives, but for others it happens more frequently. If the 
inability to respond naturally to your partner has become a recurring problem, you may be suffering from a treatable medical 
condition called erectile dysfunction (ED), also known as impotence. The following questions and answers are designed to 
give you a brief introduction to the causes of ED and the various treatment options available. If you believe you are suffering 
from ED, or want to know more about the condition, talk to your doctor or other healthcare professional. 


Erectile dysfunction: what every man should know 


What is ED? 
Erectile dysfunction is the consistent inability to achieve and/or maintain 
an erection sufficient for satisfactory sexual activity. That means not just an 
occasional problem, but one that has been occurring repeatedly for a 
period of time. Its a widespread condition, shared by approximately 


30 million men in the United States. 


What causes ED? 


It was once believed that ED is all in your head, or just an inevitable result 
of getting older. Actually, the majority of ED cases are associated with 
physical conditions or events, including some that are age-related. The 


most common risk factors for ED include: 


- Diabetes, high blood pressure, hardening of the arteries, _ 
or high cholesterol 


- Injury or illness, such as spinal cord injury, multiple sclerosis, 
depression, stroke, or surgery for the prostate or colon 


— Medications that may bring about ED as an unwanted 
side effect 


— Cigarette smoking or alcohol/drug abuse 
— Psychological conditions, such as anxiety and stress 


If you want to know more about ED, talk to your doctor. 


Can erectile dysfunction 
be treated? 
Yes. The good news is that, regardless of the cause, the vast majority of ED 
cases are treatable. Patients have a variety of treatment options from which 
to choose, including oral medication, hand-held vacuum pumps, self- 


administered injections, pellet suppositories, and surgical implants. 


Can anyone use these treatments? 


It's important to remember that these treatments are not for everyone, but 


only for men diagnosed with ED. You and your doctor can determine the 


appropriate treatment for you. Because sexual activity can be demanding on 


the heart, you should talk to your doctor before using any treatment for ED. 


How do І know if | have ED? 


If you have erection problems, you probably already know it. But before 


your condition can be treated, you need to be diagnosed by your doctor. 


There is no need to be embarrassed or ashamed when discussing ED with 


your doctor. He or she has probably diagnosed and treated ED many times. 


Your doctor can provide you with understanding, support, and best of all, 


information. 


To diagnose ED, doctors typically 
ask a few specific questions and 
give a routine physical exam. This 
should help your doctor arrive at a 
diagnosis. Before starting any 
treatment for ED, ask your doctor if 
your heart is healthy enough to 


handle the extra strain of having sex. 


Based on this information, you and 
your doctor will decide on the 


treatment that is best for you. 


REMEMBER: 


ED is a common 
medical condition. 


It's not an 
inevitable result 
of growing older. 


ED is treatable 
with a variety of 
methods. 


Only your doctor 
can prescribe 
the appropriate 
treatment. 
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When À Master lells You 
Hes Made The Best-Sounding Radio 
In The World, Just Listen! 


Model 88. Designed By Audio Hall of Fame 
Member and Emmy Award Winner Henry Kloss. 


In 1960 Henry Kloss changed 
how the world listened to music 
when he introduced the first high- 
fidelity FM table radio – the KLH 
Model Eight. The new Model 88 by 
Henry Kloss once again redefines 
how we listen to music. 

Mode! 88 combines a 
remarkable FM tuner, advanced 
electronic design, component- 
quality amplifiers and a speaker system that includes a built- 
in powered subwoofer. It's designed to play music and make 
it sound like music...natural and 
lifelike, including great 
bass. It is, we 
believe, the best 
sounding table ED Da 
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remote control. It "rte 
is backed by our в 
30-Day Total 

Satisfaction Guarantee. 

And best of all, it sells for only $199.99. 


The Performance And 
Flexibility Of A Component Audio System. 


Model 88 is the first table radio that sounds like a good 
component audio system. That's because it uses high- 
performance speakers and amplifiers — including a powered 
subwoofer! Two-thirds of Model 88's cabinet serves as the 
enclosure for a four-inch long-throw subwoofer. It reproduces 
bass with remarkable accuracy and impact. | 

Model 88 also uses techniques like biamplification and 
electronic contouring (a technique pioneered by Henry Kloss) 
to create a natural, accurate octave-to-octave tonal balance 
over the entire range of music. And its AM/FM tuner 
outperforms even "high-end" receivers. 

We think Model 88 sounds better than many, many 
component stereo systems. It even includes two sets of 


stereo inputs, so you can connect it to a CD player, tape 
deck, TV or computer. 


Continuing A Tradition Of Performance. 


Henry Kloss created a new category of audio product – 
the high-fidelity FM table „ж Ld 
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radio - when he intro- mamn" ОШ 
duced the KLH Model р (qw 

Eight in 1960. He further — de 

refined the concept wih @ @@ в unte: 


the Advent Model 400 me 
FM radio in 1974. Both the KLH and Advent radios 
became classics. If you'd like to hear the next classic from 
Henry Kloss, call our toll-free number or visit our website. 
We invite you to audition it in your own home, 
listening to your 
music, for 30 
days. If you 
don't fall in love 
with it, return it 
for a full refund. 
Thanks for 
reading. 


For a 30-Day Home Audition, call... 


1-800-FOR-HIH 


(1-800-367-4434) Or visit www.hifi.com 
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Top-Rated Audio Products...Direct From Our Factories. 


311 Needham Street, Suite 126, Newton, MA 02464 
Tel: 1-800-367-4434 Fax 617-332-9229 Canada: 1-800-525-4434 www.hifi.com 
Outside U.S. or Canada: 617-332-5936 


Retail Stores in San Francisco Bay Area & New England 
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Starting November 13 1998, 
POPULAR Science's Best of What's 
New is also available online, 


Cast a vote for your favorite 
winning product or innovation, 
trade opinions in our Best of 
What's New Forum, and partic- 
ipate in an interactive scav- 
enger hunt to win cool prizes 
from this year's winners. 


‘| learned ту new skills at home. 
Now, I'm нена 
_ $40 an hour. s zi 3 


You can too. f 


The decision to invest your time, energy 
and money in training for a new career is 
one of the most important ones you'll ever 
make. It can offer you the chance to qualify 
for the job you want, the money you need, 
he prestige you deserve and a better life. 
Since 1926, Foley-Belsaw has been a 
vorid leader in training people for exciting, 
orofitable new careers in high paying fields. 
Increase your income in a fast-profit 
ecession-proof career of your own. 
There's absolutely no obligation and no 
salesmen will call on you. Just fill in and 
mail coupon below or call to receive full 
nformation and details by return mail. 


Mail Today For FREE Fact Kit 
Jr Call Toll-Free 1-800-487-2100! 
Amm. FOLEY-BELSAW INSTITUTE 


ЧЫГЫЛ 6301 Equitable Rd. | 
Since 1926 Kansas City, МО 64120-1395 

M Please Check Only ONE of the Following: ! 

Locksmithing- 13168 C Woodworking- 43906 | 

Small Engine Repair- 53042 C Upholstery- 81578 

Saw & Tool Sharpening-21974 Vinyl Repair- 71509 | 

LIVCR Repair- 62869 O Electrician- 95448 

Computer Repair- 64771 O Computer Specialist- 38408 

NTV/Satellite Dish Repair-31640 OPC Programming- 35587 

Gunsmithing- 92676 O Networking Specialist-39395 i 

NAME (Please print) | 

ADDRESS Е | 

CITY/STATE/ZIP 


It may be small. But the Bose® Acoustic Wave® music system is definitely an 
overachiever. The unit features a compact disc player, an AM/FM radio, a 
handy remote control, and our patented acoustic waveguide speaker technology. 
And it produces a rich, natural sound quality comparable to audio systems 
costing thousands of dollars. We know that’s hard to believe. So we’re ready to 
prove it. Call or write now for our complimentary guide to this award-winning 
system. Because, like the system itself, it’s available directly from Bose. 


Call today. 1-800-897-BOSE, ext. G3758. 


For information on all our products: www.bose.com/g3758 For FREE shipping, 


s order by 

Mr Mrs Ms. l d d š 

Name (Please Print) Daytime Telephone Decem ber 3 1 ^ 1998. 
i 1 

Address i Evening Telephone 


Or mail to: Base Corporation, Dept. CDD-G3758, The Mountain, Framingham, MA 01701-9168, Better sound through research « 


Expand yozr universe with the 
onary Meade ETX Telescope 


Observe land, sea or sky in stunning 
high-resolution detail with the 
world's best-selling modern 
telescope. 


— M 


Explore hidden 
corners of the universe with 
the Meade ETX. As Sky е 
Telescope reported, “The 
Cassini Division in Saturn’ 
rings popped into view...] could 
see every wisp of velvet on the 
antlers of a deer 50 feet away... the 
ETX fis} an ideal all- -purpose te le scope 
for anyone wanting to inspect eagles at 100 
yards or stars at 100 light-years...a compact, portable telescope t with first-class 
optics." The Meade ETX: there's no other telescope like it in the world. 


* $ 
See it now ar over 1000 Meade dealer locations natural . 


in the U.S.A. and Canada, including wonders: 
1-800-2- WONDER 


Call 1-800-62-MEADE for a tree copy of Meade Telescope Catalog #126 or for 
other dealer locations near you. ETX Telescope: $595; shown with optional camera 


adapter. Other premium-quality Meade telescopes from $100 complete. Meade 
Instruments Corp., 6001 Oak Canyon, Irvine, GA 92620. FAX: (949) 451-1460. 
MEADE www. meade.com O [OE 
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| Literally, Because now every on-screen movement is 
ProPilot 99* Making the dream of flight come true. This # | controlled by your movement. Introducing the Microsoft* 
comprehensive, 3D accelerated flight simulator includes every [ДЕ sideWinder* Freestyle Pro®. It's motion-sensing technology 
component of general aviation in one package. P means you Il pull muscles you never knew you had. 


Dynarmx 


A [ERRA COMPANY 


Rayovac Renewal is the first alkaline battery that can be ۴ » Finally, a digital camera designed for the photographer in your 
recharged, which saves you hundreds of dollars. Find money ЧР (И family. Nikon's award-winning Coolpix 9005 gives you 1280 x 
saving specials at stores near you. : 960 photo quality images. Average retail price: $799. 


Combat Flight Simulator 


WWil Europe Series 


Through advanced technology, true-to-life 3D graphics and 
PGA quality realism, PGA Championship Golf is the closest 
thing to real golf for your PC. 


PGA. 


CHAMPIONSHIP 
GOLF 


Introducing Microsoft® Combat Hight Simulator. The same 
realistic flying experience as Microsoft Flight Simulator, only 
its 1942 and there's a war on. Collect your orders at: 
microsoft.com/games/ combats. 


21998 Microsoft Corporation. All nghts reserved. 
Microsoft is a trademark of Міх crosoft Corporation. 


The 10 Amp Super Sawzall? features 0-3,200 spm, anti-vibra- 


Give your kids that same fun this year. Look for Lionel Ready- | tion, а 1-1/4" stroke, а keyless blade clamp and exclusive 
to-Run Starter Sets at hobby stores everywhere, at » gear impact protection system that absorbs impacts, 
www.lionel.com or and eliminates lockups and stalls. Can be 


call 1-800-628-6202. 81[o1:14N | used for extreme cutting applications. 
TRA ч: Et | 1-877-729-3878 (toll free) 
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Only Timex could tackle the creation of a watch with enough 
brains and brawn to be called Humvee, a hybrid of intelli- 
gence and indestructibility that 15 poetry in commotion. [he 
Timex Humvee watch promises advanced timing features, 
water-resistance to 200 meters, and shock-resistance that 
exceeds U.S. government standards. For more information, 
call (800)36/-8463 or visit www.timex.com. 


TITANIUM 
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New Pressure-lock, double ~ Solid Titanium Case 
()-ring push buttons 4 | - 
One-way ratchet bezel 
screw-crown 

Powerglo back lit displays 


Anti reflective, heat: У 
5 Super-Luminous dial 


hardened mineral crystal 


and hands 


Waterproof tested to | 
100M/330FT 


Digital Features 
Dual Display 
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Dual time zone 
Countdown timer 
Long-life battery 
2/4/6 Year Warranty 


The new Format 2 from St. Moritz offers the latest in watchmaking 

technologies. Dual digital displays with powerful backlights + full analog dial 

featuring Blackout Superluminous (hands and hour markings glow for ó to 8 

hours at night.) The solid titanium case offers unsurpassed strength and is 

leatherlight on the wrist, The Format 2 is built to full diving specs. (300FT depth 

tested) and will outlast and outperform any lightweight plastic sports watch. 
30 DAY MONEY-BACK GUARANTEE 


$235 on Titanium | 
Bracelet (shown) | 
+ $7 SH | 

(Canada $235 and $295) 


Microsoft Windows 98 offers improved performance, depend- 
ability, Internet access, and ease of use, as well as exciting 
new hardware and entertainment capabilities. Find out more 
at www.microsoft.com/windows98. 


Microsoft 
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Over 73,000 thought-provoking articles and brilliant interac- 
tive multimedia make Britannica CD the most authoritative 
and comprehensive encyclopedia available on CD-ROM. 
Only $199, plus shipping and handling. To order, simply call 
1-800-747-4115 or visit our web site www.eb.com. 
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TIMES MIRROR MAGAZINES 
is pleased to offer a Retail 
Display Plan available to all 
retailers interested in earning a 
display allowance on Popular 
Science. To obtain further 
details and a copy of the formal 
agreements, please write to 
Warner Publisher Services, RDA 
Department, 9210 King Palm 
Road, Tampa, FL 33619. Under 
the Retail Display Plan, in con- 
sideration of your acceptance 
and fulfillment of the terms of 
the formal contract, you will 
receive a display allowance on 
each copy sold by you. This plan 
will become effective with all 
issues delivered to you subse- 
quent to the date your written 
acceptance of the formal Retail 
Display Agreement is received 
and accepted by our company. 
This offer is valid in the United 
States and Canada only. 
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Get а Palm-size РС - те already familiar with - one with 
Windows CE. These Palm-size PC manufacturers use 
Windows CE: Casio, Everex,Phillips and Uniden. 


Microsoft 


BLASTER | 


Sound Blaster" Live!" is a PC! audio card that incorporates four- 
channel audio, 256 voices and a powerful, upgradeable features 
that give you Environmental Audio". Use with PCWorks" 
FourPointSurround" and surround yourself in sound. 


For more information visit our Website at www.soundblaster.com 
or call 1.800.998.1000 


CREATIVE 


WWW. SOUNDBLASTER.COM 
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LATEST IN 
WEATHER 
TECHNOLOGY 


To advertise in Popular Science Showcase 
call Gena Honigman at 508-421-3366. 


ss instruments, the world leader in 
ОРТ ffordable, professional-quality weather 
"PB sis tions, es expanded Its W eath er line to 
p | include e GroWeather" and Enviro- 
- ‚ Monitor syslen 1s. All stations track rain, 
temperature, humidity, barometer, wind 
he speed and direction along with alarms, 
| highs, and lows. Optional data 
Ieee! logger/software stores, graphs, and tracks 

data col lected by station. 


Convenient installation and 
exceptional energy efficiency... 
the AquaStar instantaneous 
tankless gas water heater. It's the 
water heater that's the size of a 


GroWeather 
Finally, an advanced weather station that Д7 
helps you manage pest control, 

| irrigation, and crop development. 

GroWeather calculates evapotrans- 
piration, growing degree-days, and aver 70 
1 : other values. 
suitcase, weighs 42 pounds, and 


hangs on the wall! Energy EnviroMonitor | 
Now you can evaluate and manage your 

energy needs more efficiently. Energy 
EnviroMonitor tracks heating, cooling, 
and wind-chill degree-days, solar 


radiation, and wind run. 


Health EnviroMonitor 


It's never been easier to monitor the 

| weather conditions that lead to 
sunburn, skin cancer, or hypothermia. 
Health EnviroMonitor displays heat 
stress, wind-chill, UV intensity and UV 
dosage, and solar radiation. 


by BOSCH 


THE BETTER WATER HEATER 


CONTROLLED ENERGY CORPORATION 
800۰642۰3199 www.cechot.com 


2 SEAT BIKE 


Drives Like a Car! 


APPS1198 


= P. M-F 7 a.m. to 5:30 p.m. PST ` Fer more information 
vwd Pod urs КИ. ЧЕ. ee FAX 1-510-670-0589 and a [ree catalog, call 
J Street lagal í Tee baer А ^ | | mo piai наа 1 800 678 3669 
P FREE Waterwise Catalog | 12&4 NP PP dy z E. z 30-day money-back guarantee | 
: е = " i а а і i r t Г E j d š p a h. =” 
OMS "ЖЕЕ on 352.781.8123 Fete 1-615-822-2737 Ext. 5786 Davis Instruments 
= = www. WalerWISE. COM RHOADES CAR son www.4we.com/?5786 | 3465 Diablo Avenue, Hayward, CA 94545-2778 * www.davisnet.com 


"OWN A MACHINE SHOP! 


Do your own machining and shop work with a 
Smithy 3-in-1 Lathes Mill. Drill 


. Do it yourself! 


a | BSmithy No more waiting 
1 CB-1239 to have parts or 
; repairs done. 

* Easy to use- 
Free training. You'll be doing 
quality work right away 
* Affordable- 
Four models starting at $995. 
* Versatile- 
Work metal—and wood 


FREE I can für most anything. ‘Now П or plastir 
don * know how I Ë ved without if. The 


Wi M It paid for itself im no time. + CNC кэч 
CALL TODAY! 


1-800-345-6342 : im 


Guaranteed to pay its own way 


GTO Automatic Gate Openers open ani close 
gates with just the push of a button. 


Stor Floor 
Squeaks from 
Above with 


SQUEEEEEK 
NO MORE* 


Available at fine 
Home Centers & Hardware Gps 


CALL: 800-459-8428 


о" Berry Enterprises, Inc. 


SINGERS 
VOCALS 
Unlimited, Low Cost, Instantly Available 

Background Music from Ori Standard 

Recordings! Does you the Karaoke does... 

Bener and pes ou the 


ME i Н 
ih ri 


* Swing and Slide gate low voltage systems for the Do-It-Yourselfer ۵ 
and the PROfessional installer. ^R 
* Battery maintained by transformer (included) or solar panel (optional). 

* Easy installation on all types of gates: residential, farm and light industrial - 
tube, iron and chain link. 


| К 


AUTOMATIC САТЕ OPENERS E-Z GATE OPENER GATE OI OPENER 


For information on our do-it-yourself and professional lines of кей са!!... 
1-800-543-GATE(4283) or check out our web site at www.gtoinc.com 


Dept PS 
80 LI Parkway] Lithonia, GA 3005 oT : 
Deer. http:// LTSound.com 
130 24 Hour Demo/Info Request Line 4 770)482- 2485- Ext 6C 
When You Want Something Better Than Karaoke! 


ENVIROLET. 


COMPOSTING TOILET SYSTEMS 


Waterless & en v Water Systems 
For Cottages, Homes & Business 


v Reduce & Recycle Waste to Natural Garden Soil 
v Efficient, Clean, Sanitary & Odor-Free Operation 
v Function, Elegance, Simplicity & Convenience 


di Sancor™ 
140-30 Milner, Scarborough, ON, Canada М15 ЗАЗ 
Call For Free Information Kit & Video 


1-877-888-1177 


Celebrate July 4th & All Events 


CARBIDE CANNON 
BIG BANG! Lá $139,5 
Mammoth Cii E emi 


with terrific BANG! Have P... Was 
а bang-up time at special W Ja 
events, Uses powdered car- `" 
bide ammo. Hundreds of 
shots for few cents. All metal construction with large, rugged cast iron 
wheels. Machined brass mechanism for easy loading and firing. Authentic 
turn-of-century design. Handsome decor when not in use. Made in USA 
to last a lifetime. Available in 3 sizes: 9" cannon, $59.95 postpaid; 17" 
cannon, $109.95 postpaid; 25" cannon (shown here) with rapid firing 
and automatic loading. $139.95 postpaid. The larger the cannon the 
louder the bang! Carbide ammo, about 100 shots, $7.50; 3-pack 
$18.00. Spark plugs, 3-pack $2.00, Send check, money ‘order or 
call. Visa, MasterCard accepted by mail or phone. Give card number 
& expiration. Money-back guarantee. Send for FREE CATALOG! 


The Conestoga Co., Inc., Dept PS, PO Box 405, Bethlehem, PA 18016 
жж Call 1-800 -987-BANG xx 


www.bigbangcannons.com 


ALLETT® Billfold 
is as thin as a dime. 
! Engineered to be as thin with 
ill of your normal items, as your old wallet 
empty. Made of high-tech, durable, water 
pellent fabric that seems much like paper. 
lothes fit properly. Can reduce back pain. 
You'll look and feel better. 
No animal products used. 5 colors. $14.95 


ALLETT?* Billfolds 1-800-642-2226 


"a HEAT 


* Never be cold again! 
* 20 year warranty 
i ® Heats entire home 
" ө Wood, Wood-oil, 
Wood-gas models 


* Forced Air or 


P Hot Water furnaces 
° Uses 1/2 the wood as other brands 
Call or write for factory direct catalog 


Charmaster° 
2307 C HIGHWAY 2 WEST 
GRAND RAPIDS, MINNESOTA 55744 
218/326-6786 or 218/326-2636 


MIN OCTOBER 1998 
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ULTRASONIC PEST REPELLER 
GUARANTEED TO REPEL RODENTS 


MICE. RATS 
SQUIRRELS 
FLEAS & BATS! 


The Electronic Pest Repeller — 
with a Proven Record.. 


Lied AW 
a "CHEAP imitation! " 
USES NO DANGEROUS POISONS! 


The REPEL 2000 is the most advanced design unit available! 
It is unmatched by any competitor's model - anywhere. \ts 
powerful jack hammer like sound levels easily exceeds com- 
petitive models by 50 times or more. Mfg. by Nat'l. Pest Con- 
trol Assoc. member. Engineered and tested in USA. Over 
3.000,000 units in use from coast-to-coast from Attorneys 
offices to Fast Food Restaurants. The REPEL 2000 Pest 
Repeller is KINDER than traps, SAFER than poisons, INAU- 
DIBLE to people and non-rodent pets (gerbils, hamsters, 
guinea pigs may be affected). It will not interfere with TV, 
radio, computers or electronic equipment. No chemicals, poi- 
sons, insecticides or fumes. The small size allows for conve- 
nient and unobtrusive placement. No maintenance. Safe to 
use everywhere. Guaranteed to work or return within 60 
days for full refund (less P&H). Includes a 3 year mfg. 
warrenty. Ideal for vacation home, shed, worksho , garage, е, 
basement - anyplace plagued by pests. Meas. 272"х 
plastic, Ivory color. Each unit protects 500 3 ft. costs pe 
than 1¢ per day to окан. m ed by FIRST CLASS MAIL. 
ONE for $19.95 plus $3. P 0 for $35.95 plus $4. P&H; 
SAVE $37.751 FIVEfor $75, posta Send check, MO, VISA, 
MasterCard, Discover Card Acct #, Exp. Date & Signature to: 
THE WILLOWS, Dept. PR-511 
179 Post Road West, Westport CT 06880 
Charge Orders Call: 1-800-770-1155 TOLL FREE 


DISCOV 


ou can drill your 


own water well! 
PERFECT FOR INGROUND SPRINKLER SYSTEMS 


Now you don't have to 
worry about tremendous 
water bills, droughts 
or water rationing. 
Since 1962, thousands 
of gardeners and 
homeowners around the 
world have discovered 
the Hydre-Drill” secret. 
They drilled their own 
wells! You can too. 
Call or write us today and 
well send you a big, free 
package of information 
about drilling your 
own well with the 

wa Hydra-Drill". 


| Ask about our "How To..." video! 


Call Today for FREE Water Well 
Drilling Information Package 


1-800-333-7762 


Ask for Operator 8215 


meii rarely 8215 Anderson Road 
H Opelika, AL 36801-9700 
www.deeprock.com 

= YES! Send the FREE INFORMATION PACKAGE and the * 
illustrated guide HOW TO DRILL YOUR OWN WATER WELL * : 


em 
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Print Name 
Address 


City /State/ Zip 


aded ee age ctu ee 


* Phone (must have) © 1998 Dee X Rock 0 
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AT INDOORS! 


[Now is the time for a Timberline Geodesic Dome. Combining vaulted ceilings with natural light, energy savings 
of up to 40% and an affordable building system, Timberline Domes are perfect for any location. 
Our many designs provide an open, spacious feeling with traditional style. With floor plans ranging from 


8 - А Timberline Dome can easily be assembled Бу two people without previous construction 
` if experience. In fact, over 90% of our customers assemble the dome themselves. Our patented 
Heavy-Duty Connector system and pre-cut, color coded lumber make building a breeze. 


Ў With all these advantages, 

isn't it time you discovered the 

great indoors? Our planning 

package includes color photos, floor 

plans, assembly instructions, pricing and 

technical information. Call or send for our 
full color planning package today. 


£s 1-800-Dome Home 
TIMBERLINE 


flame 


or visit us on the internet at: , 
www.domehome.com ' y 


GEODE SICSe 


Address 


1.000 to over 4,000 square feet, you're sure to find one to fit your lifestyle. - 


ч wn | 
Hu Í 


Please Send Me The Following Information. 


г. C Planning Package and Video Together: $22.00 C Planning Package: $12.00 C Video: $19.00 
С] Check O Visa O МС O Discover Credit Card Na: 


Slate Zip 


Timberline Geadesics = 2015 Blake Street = Berkeley. СА 94704 = (800) 366-3466 = (510) 849-4481 
п - я = - a 4 = -aS E 


"aa © Photography Accessories * Telescopes * | 
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COMPLETE WOOD SHOP! ME (xe Y 
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Do the work of ten tools with one compact, 
affordable machine 
Don't fill your workspace with 
expensive tools. You can do all 
your projects on one machine. 


me ` ui 
We — —À MÀ — ——— Жө I —— ti Ü——T ON RR amana" т 


* Easy and fun to use 
Free training video 


* Best value 
Quality built to last 


* Versatile 
Change functions quickly 


Commercial E industrial - Home & Fain 


WE HAVE A SUPERIOR SHELTER 
THAT NO OTHER COMPANY OFFERS 


We also manufacture screen houses, greenhouses and canopies 


AFFORDABLE! PORTABLE BUILDINGS 


1-800-932-9844 


*EXCLUDES ANCHORS & FREIGHT 


Ж 


FREE 10-in-1 tool 
MAL CALL TODAY! 


| High Performance AM 
Dadin ADVANCED BUILDING 


өе | METHOD. Build your 
= 63 E own doma with our 
1 800- 349- 42 How It! Was M Meant To Be component panels of 
= Se = "I oe ine aan 
| e Excellent FM Reception | Sunes оү ЫН 


ultimate resistance to ШЕ 
hurricanes, earthquakes, tornadoes, termites and fire. 

Free brochure or send $12 for a Planning Kit. 
AMERICAN INGENUITY: 8777P Holiday Spgs. Rd 
| Rockledge, FL 32955 « 407- 639-8 8777 


© TV Audio Channels 2-13 
® Weather Band With Alert 


The ultimate information radio. Never 
before has a radio been specifically 
designed for talk radio, news, sports and 
weather. The custom filtered audio has | 
been specifically tailored for a full rich | 
sound of the human voice. It has been 
carefully engineered to produce the high- 
| est AM performance. | 

ltem # CCR .. .. $159.95 | 


for making Ornamental 
| Concrete Items 


Book about Aluminum Molds 
including over 425 designs, 
prices and production trade 
secrets from the world's 
largest mold manufacturer. 


Twenty historical 
bronze and silver 
medals honoring 
mankind's most 
influential individuals | 
...in a beautiful 
woodgrain display. : 
FREE COLOR BROCHURE Ї + 
800-247-4996 MM2000(2worldnet.att.net Ё š 


MM2000. 66 Witherspoon St., Suite 327 
Princeton, NJ 08542 


CONCRETE MACHINERY CO., IN 


P.O. Box S99, Hickory, NC 28603 


Visit Our Web c^ PPrana eam 
Y. ты, ГЕТ а Га ү, SH د‎ F" = = ГЕ, Гр - 
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FR ER E Radio L and d CATALOG 


* Eliminates 
tangled cords 
M - Divided reel 
works like 
2 reels in 1 


„А = Reel or unreel 
from either end 


BU * Comfort grip 
* Simple & easy 
to use 


| * Cord ends 
' store inside 
* Lifetime 
Warranty 


| | TU 

c Ч HUMIDITY 
WIND (mph) =| 5 

l c BAROMETER 
WIND CHILL j L c 5 


Б Ч `w RAINFALL 


"nar: 


Size chown: [5 y" x |] Ja" 


Put the weather 
on your wall 


The Weather Picture " is an eye-popping new 
wall unit that continuously displays all the vi- 
tal weather data you ve pre-selected. Big red 
numerals are easy to read from across the room, 
day or night. 

Available in 2 sizes, in an elegant brushed 
aluminum or solid teak frame. Teamed with 
our famous ULTIMETER® Weather Station, 
The Weather Picture System provides plenty of 
data to satisfy the most dedicated weather butt. 

For complete details, write or call us 
TOLL-FREE at 1-800-USA-PEET. 

Wireless display now available! 


2 for $19.95 
BurkTek inc * Box 10736 + KC MO 64188 : 


800-700-6784 • www.cordpro.com 
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PERPETUAL MorioN SoLAR ENGINE 
Futuristic radiometer device runs with no electricity, no bat- 
үү teries - - powered only by gom Tha stronger tha light, tha 
| fester it spins . . . up to 3,000 rpm. Popular for science class 
experiments and hobbyists. Partial vacuum inside glass 
globe where 4-vane rotor spins RADIOMETER - needing no 
fuel except lightbulb or sunlight. RADIOMETER only $9.95 


TEsLA'S INCREDIBLE INVENTIONS журе. 
Fantastic Inventions. Limitless free elactrici- ТЕШЕ ИН 
ty and energy. Anti-Gravity. Flying Discs. Time Travel. [Из TE 

Death Rays. Thought Machines. Ozone Generators. Tha 

writings, inventions, patents and experiments of torment- 
ed, persecuted genius Nikola Tesla. Eighty years ahead 
of his time; read how tomorrow's science fiction was 
Tesla's reality in 1910. Plus, his epic battles with the 
Supreme Court which ordered the dismantling of his 
provocative inventions. Heavily illustrated with hundreds 
of rare photos, news clippings, diagrams, drawings. 352 


| -C€^ LASER KEYCHAIN POINTER 
L - This Keychain is а real Class III laser 
© e 4 5 pointer! Has 5 cool pattern lenses, 


which may include a star, smiley (аса, 
lU, $, bullseye or other cool designs and a point. Super bright red beam 
projects up to 1500 ft. Includes batteries. Avoid direct exposure to eyes. 
Safety instructions provided. Unbelievable low price of $12.89. 
Send name, address; add $2.95 shipping, to: | 
A.T.H. Co., Dept. PS, PO Box 70, Stroudsburg, PA 18360 


Call 1-800- 728-6999 
for a free catalog. 


95 Edmund 
- ^ Scientific 


SCIENTIFICS CATALOG DIVISION 


Dept. A981C911, 101 E. Gloucester Pike 
Barrington, New Jersey 08007-1380 


E-mail us at: scientifics@edsci.com 
PEET BROS COMPANY 


Pant Char vb. 
1308-812P Doris Ave., Ocean, NJ 07712 
132 Our 22nd ven | By! | HR Peet Eres 


ta 
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Visit our Web Site to see and 
actually try our Weather Stations: 


www.peetbros.com 
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Learn Moneymaking 


a 

Career Skills! 

| Train at home in your spare time for a 
promotion, pay raise, or to start a 
new career or business of your 
own. You can even get , 
your Degree at home! % 
Gall or send coupon 
to ICS" for FREE 

| Information! m 
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- international ,Orrespo 


l ASSOCIATE IN SPECIALIZED 


-160 Business Management C 63 Civil Engineering Techn 
j 161 Account nting CO 62 diae Eee el, 1 
180 Bus. Mgmt: ing Option [j 65 Electrical Engineering Tech 


Eli Bus. —Finance 


| 
і 
[ 
I 
oy uersu, CAREER DIPLOMA PROGRAMS 
— 07 High School 0 15 Home Inspector 
I [5 18 Bookkeeping 0131 Locksmith - 
! 96 Tax Preparer : L172 Appliance Repair 
1[538 Personal Computer Spec 88, Intemet Web Page Designer ۱ 
17127 epair | 105 Computer Graphic Artist l! 
1L 122 Wil e/Forestry Conservation [185 Drafti > | 
I 23 Medical Office Assistant HM ACA о 51 
ju 55 Diesel Mechanics Lj 148 Drywall stl er É Finisher I 
11406 Dono MS Ы 151 umber 1 Heime ici gb: 
179 Electroni n | 
|70 Small Business Management — [158 Auto Body Repair Technician | Unique design 
ү 25 Gunsmith [1381 Medical Insurance Clerk | folds flat for 
wee Lagal Assistant Hi Cu” Landscaper | бабу staranne li 
15 33 Nato Repair [1384 Furniture & Cabinet Maker Í! у ишанч, 
104 Auto Mechanics LJ 145 Home Remodeling and Repair ! even hangs on 
ї 187 TVNCR Repair 103 Ao eit I th |l! 
I 158 Private Investigator 383 Occupational Therapy Aide 1 Ë wail! 
Ја 2 Freelance Writer L]387 Telecommunications Tech. 1 
{[ 39 Medical Transcriptionist toig i PROGRAMMING | 
qm Е Pharmacy Technician []01 Programming in BASIC | 
] “Certificate Programs Hs wee | 
Мате Ag [ 
І | 
pret CA 
ICity/State Zip - 
| 
I 
Pi. -800- 995-9905 ext. 9446 ! 
Call anytime — 24 hours a d 7 days a week. - 
OR MAIL COUPON TODAY! i 


www.icslearn.com 


Continued from pg.??? 


SPACE RELATED HOBBIES 


et schools 
| T Dept. APCSCBS, 925 Oak Street, Scranton, PA 18515 


Send free facts and color brochure on how | can study at home forthe | 


ASSOCIATE IN SPECIALIZED 


І 
I 
Iis | 
career | have chosen, No obligation. Check One Box Only! - 
BUSINES DEGREE PROGRAMS > TECHNOLOGY DEGREE PROGRAMS 


Mgmt: Г] 66 Industrial Engineering Tech. 
is [ 164 Applied Computer Science [1 67 Electronics Technology 


Fly Your Signature In Space. Space Shuttle. 
CST, Box 1628, League City, TX 77573. 


2 \ = Nitrogen Powered 
«ra Space Pens" 


E @ | 
Y ZL چ‎ 


Exclusive Internet 
Offers 


|www.thewritersedge.com 


| SECURITY/SURVEILLANCE 


Surveillance Equipment, Night Vision Telephone 
Security, Counter - surveillance, Miniature Cam- 
eras Over 300 Products www.spybase.com 
800-570-5562 


Surveillance/ Counter Spy/ Recording/ Security. 
We have everything. Complete Catalog On-Line 


ne rt.com (770)-591-7794 


New Security Camera 
AUTOIMAGER Watches Your 
Office, Residence & Valuables 


= i 
ж k 


ЖЭ | digital color camera 
stores time-stamped 
bul _ images. Download to 
И PC. System operates | 
Р Je support prosecution 


· 6Oft range сеа of view | 
AX (з) 733- 0189 | 


System Develo men 
(703) 733- 0188, FAX 


itv DECEMBER 1598 


Motion detector and 


STAMP COLLECTING 


FREE LIST, MAIL-BIDS, DISCOUNT STAMPS, 
PACKETS. Hes Box, 197-B, HANFORD, CA 
93232 


Penny Stamp Approvals, Regardless Catalog. 
Kloster 18289 Bunny Drive, Jamul, CA 91935. 


TOOLS & MACHINERY 


4" Metal Cutting Lathe $141.25. Taig, 12419 
Nightingale Lane, Chandler, AZ 85249. 


BOLTS, SCREWS, TOOLS, WHOLESALE, DI- 


| RECT. Guaranteed. Catalog $2.00 (refundable). | 


Camelot, Dept. 33, Box 65, Bristol, WI 53104. 


Single Phase to Three Phase electronic con- 
trol, variable speed, reversing, 2 year guarantee, 
as low as $270. 888-414-7766. 


LATHES = 
«Mills «Metals eBooks Y = 
e Precision Instruments (= 
е Steam Engine Kits (|. 


937- 322-8562 


Campbell Tools Company 
2100-P Selma Rd., Springfield, ОН 45505 


www.campbelltools.com 


So, WHY STRUGGLE with rakes, 
mowers, blowers, or mulchers 
that jam and clog? 

Mail the coupon at right for 
FULL INFORMATION about the 
amazing CYCLONE RAKE! 


TOLL FREE 1-(800)-546-0008 


UNUSUAL ITEMS | 


| FREE 
| 1-800-874-9028. Fax 


^ INTRODUCING THE INCREDIBLE v 


с yclone Rake 


EFFORTLESSLY REMOVE LEAVES... к 
TALL WET GRASS...EVEN LAWN DEBRIS! EN 3 
...10 times faster than raking, blowing @ 
and hauling when you use the 
ravniutipnary CYCLONE RAKE" 


| 
1 

[ 

I 

NAME 
- ADDRESS 
1 


CITY 


А ©1998, Woodland 
ver Products, Ing. 


40 CALIBER BLOWGUNS AND ACCESSO- 
RIES. SEND $1.50 CHECK OR MONEY OR- 
DER FOR CATALOG TO: JK ENTERPRISES 
18837 DURAND AVE, UNION GROVE, WI. 
53182. 


FREE CONSPIRACY NEWSLETTER: Military/ 
CIA deceptions. New World Order, 
“Extraterrestrials/ UFOs.” Black Helicopters. 
1-800-700-4024. 


WANTED TO BUY 


Gold, Silver, Platinum (any form). Assaying 
service. Free price quotes. Top payment. 
1-800-932-1010/ 781-326-3442 


WATER PURIFICATION 


Doctoral Biochemist will test lead in tap water 
call Biochem Inc. 1-810-401-7337 


Electronic Softening & Descaling, uses no 
chemicals, installs without plumbing work, 
moneyback guaranteed performance, $399.95 + 
shipping. EcoSoft Engineering 1-800-275-7070 


Waterwise Homemade distilled. 
Guaranteed Report. 


(352)787-8123. 


Purifiers... 
Purity 


www.waterwise.com 


age SLES ае, 
s= = 


ЕР; _ Home Appliance Makes 


Drinking Water 


| FREE Waterwise Catalog 


| 1.800.874.9028 Fax 352.787.8123 
.j htip://www.waterwise.com 


| MAIL TO: WOODLAND POWER PRODUCTS, INC. Dept. Р51298 
72 Acton St., West Haven, CT 06516 


Patents Pend. 


You'll never dread field or yard clean-up again once you use 
the Cyclone Каке. 5HP engine driven vacuum-mulcher hitches 
to any riding mower. You can easily sweep and pulverize tons of 
leaves, acres of grass cuttings, pine cones, sticks and more with 
10 times the lifting power of mowers. Power mulching reduces 
volume 5 to 8 times. 200 gallon capacity lets you whiz through 
huge areas without stopping. Automatically bag for curbside 
pick-up or power unload to your compost heap even over a wall 
or right up a hill! And when you're done, if folds flat without 
tools for compact a Affordable for home or business. 


! YES! Please rush me FULL INFORMATION 
on the revolutionary CYCLONE RAKE" and 
special pre-season sale prices. 


| 
I 
І 
І 
І 
I 
I 
| 
STATE — ZIP I 
I 
| 
I 


Weather Pri 2529,95 us | 


We ship within ? days Hš 
EJ Су) Send cheque ar | 
втрегвішга money arder ta 
* Wind Direction Atlantica іт, 
ERES. Hel Rd. 
laid, BC 
Canada ес. 
* Recording Chart T: 250-766-8545 | 


WIRELESS CABLE - IFTS - MMDS 
ATV - INTERNATIONAL - DIGITAL 
` nas = Books = Components 


s RF Fraquency 2100-2700 MHz 
*SASE For "FREE" Catalog or Send $1 


voe m | PHILLIPS-TECH ELECTRONICS 


1 602- 94 7-7700 

BOO-BBO0-MMDS 

602-947-7799 

www. phillips-tech.com 

- i „„ product @phillips-tech.com 
Vine s ME + Дт а + Desc = COO’ ° Салаат Pricing 


REACH OVER 
6 MILLION 
MAIL ORDER 


SHOPPERS 
Call 800-445-2714 


V AMAZING CAR 
PEN & PENCIL 
HOLDER 


$5.99 

Order Toll Free or on the Web 
1-877-263-7770 
1-316-263-7777 

www.qggrip.com 


ClipGrip-VisorStatioi 
PenStation 


‘COPY RENTAL TAPES WITH OUR 
VIDEO STABILIZERS 
SAVE $100'S -™ 
EVEN $1000'S on premium 
CABLE TV EQUIPMENT. 
FREE “= TV "m 


1004 


CABLE TV CONVERTERS! 
e Save 100’s * Free Catalog ° 
e Quality Equipment Shipped in 24 hrs. ° 
e Years of Complete Customer Satisfaction ° 
Call for free catalog 
` L&L ELECTRONICS 
1(800) 542-9425 


*Purchaser must agree to comply with any state & federal laws regarding private ownership of cable tv equipment 
* No Time Wammer’ Paragon areas 


Rewarding High-Tech Careers? 
Boost Your Income 


ForeFront offers the fastest and easiest way to air Veteable Skis mui Competence 


prepare you for a career in the ever expanding се your IT Credentials 
Information Technology (IT) industry. Study at Your Own Pace 
A+ Self-Study Course™ Get all the information you need to get 
а А+ Certified and excel in today's PC Repair Marketplace. 
=> CNE Self-Study Course™ Fast, effective and convenient training 
. for anyone whishing to become a Certified Novell Engineer. 

MCSE” MCSE Self-Study Course" Proven study format ensures that 
\ you'll be fully prepared to р : fe aln 

| urse Catalog loday! Ë 


25400 U S. Hwy. 19 N.. #285 
Clearwater, FL 33763 рем 


(813) 724-8994 = FAX (813) 726-6922 


UT Hem on 


CONVERTERS 4 DES CRAMBLERS 


j IK 1 x Friendly Service. 
ELE: | ICS xr 13 Month Warranty. "m 


13217 "C^ SA. Omaha. NE 65144 


www.tkaelectronics.com d^ 


FOR A FREE CATALOG OR INFORMATION, CALL TODAY. 


Monolithic Dome M NS, 


SAWMILL ua 
ú FREE INFO 


Norwood Inc. 
90 Curtwrigbt Dr. 
à Unit 3 
ШР”. Amberst, NY 14221 
‚ 1-800-661-7746 
| 101. 


" You can build a Monolithic’ Dome, too 
Сай for THEE M nt hure 0 Br y T€ 
send $18.85 B Tat: Lour. an EK 
BD minute info viden. : 


TAI PUJI TU 


3 
| IS — ANY SIZE 
TEEL = ALUMINUNM = Wooo 
BRASS • STAINLESS 


Shipped in a Complete Unit or Kit 8 EE 


Free Brochures 
TOLL FREE 
(1-800-231-0793) 


Build ItYourself 
Backhoe * Free 


DIGGER °“ 


Plans for models 5-9 ft digging depth 

Starting at $1000 to build i 

No machining Gar Towabla 
| 3-pt hitch pians too 

Kits available ü 

| vem Cinna co com Î | «WHOLESALE DEALER PROGRAM 
, *FREE CABLE SURVIVAL KIT 
| *ALL MAJOR BRANDS 


Oo? wo B "ЕП! . 
Q f 7 Jeon Stairs FULL TECH SUPPORT e 


Spiral, Straight, and “Е 
curved Stairs 
ALL Sizes & Styles 
teel, Wood, Aluminum p 

Custom & Stock Kits 


Free Brochures & W- 
Factory Assistance й 
1-800-431-2155 ext. PS112 ш | 
httpi/www.mylen.com < 27 


LOWEST | 
PRICES! 


FACTORY 
ue DIRECT! 


1-800-813-1358 | 


MEMBER OF THE BETTER Business BUREAU 


DECEMBER 1998 | Bonular 


Voyager-500 


| à = www.rnevalutionhelicopter.com 
| Е, й: Я 


Train in Your Own Twa-Place Helicopter * Low assembly tima 
Patented Control System * Low Purchase and Operating Cost 


анаан иа ا‎ Corp. 
15 W. jeiaa Jime d laie? Бгз. MO 64024 
lip (818) 837. 1600. gia . (816) 631- T935 
E-mail: SAS revo lutionbeticapter. com 


апай us tor 
г gather information 


39'x6O'x12' $7332 FEF 


p A Best 


Buys 
Service 
Warranty 


*Special Dealer Prices! «Compare our Low 
| Retail Prices! eGuaran Prices + Warranties! To | 
* Orders shipped immediately! C.O.D. —— I cu omn. — 
* WE'LL BEAT ANY PRICE * | HERITAGE BU ILDING SY ‘STEMS 


Sorry no N.J. sales, Dealers Wanted. | Š () ()- 6 4 3 we ye ro re 


CABLE EQUIPMENT 
LOW, LOW WHOLESALE PRICES ! 

1-800-521-0512 | Nn. 
New 1-piece Jerrold-5 units $109 ea. 10 u. $99.ea; 20 џ. $89 ea | F s SM: 
New RFT-M - 5 units $109 ea: 10 u. $99 ea; 20 u. $89 еа. 
| Basic Converter - 5 units $75'ea: 10 u $65ea: 20 u. $55 ва 


* 30 day money back 
guarantee 


È * Quantity discount 
ra ` 1-year warranty 
Dealers welcome! 


NYE 
ELECTRONICS 


Catalog . | 


Mini pinhole camera $129% 
*hidden video *vehicle tracking 
voice disguiser *bug detectors 

‘phone tap detectors *"realtime" 
12 hour telephone recorder $139” 
*ocksmithing * disapperaing ink 
Wholesale / retail 
We will not be undersold 


FACTORY - DIRECT WHOLESALE PRICES 


WHOLESALE ELECTRONICS 


Check out our website: www.whe.net 1-800-668-5111 ext. 1508 


HONEST PRICES 
NEWEST DIGITAL 
EQUIPMENT 


- Jam's All 3 Radar Frequencies 
& Both Laser Guns 

- Undetectable 

- 30 Day Money Back 

- 36 Month Factory Warranty 

- ] Year Ticket Rebate 


Na Florida Sales 


CABLE TV 


PMENT 


PO Box 50258 
Colorado Springs, CO 80949 


SOLUTIONS FOR THE 
BACK-YARD SHOP m 
Alternator/Generator Rebuilding Book. HH 


Technologies, Box 26024, Las Vegas, NV Factory Parts Wholesale Prices 


89126. www.hhtechnology.com i 

M c HONDA 1-800-531-2756 
AMSOIL Synthetic Lubricants and Filtration — gms 
Products. Buy Direct. Free Catalog. MITSUBISHI. 1-800-229-1001 


804-530-1400. email luberdj @ erols.com 


=l ee www.magauto.com 7:30 AM. = 730 PM. EST. 
CARS FOR $100! Trucks, boats, ATVs, RVs, Guaranteed Competitive Pricing 
furniture, electronics, computers, etc by FBI, 
IRS, DEA. Available your area now. Call 
1-800-430-1304 Ext. 5-20025 


* 100% Useoble Space 
* 20 Year Mill-Bocked Guarantee 


* EASY Do-it-Yourself Construction 


FREE ТЬ PAGE COLOR CATALODUI 


· For Classified 


haggling by making dealerships compete for | 
your business. Call 24 hrs (727)-787-4143 Rates 


VAPOR CARBURETOR TRIPLES MPG. Free | | Call 1-800-445-2714 


information. H&A, R2PS Bowling Green, MO 
63334-9350. 


ULTIMATE CAR- BUYING SYSTEM eliminates 
ANY ADVERTISED. : 
OR WHOLESALE PRICE! 
SAVE $$$ - DON'T: RENT 
CALL FOR FREE CATALOG! 


RISK FREE 
30 DAY MONEY BACK 
GUARANTEE 
1YR. PARTS & LABOR 


Call AA Electronics Today! 


800-258-9512 


http:// www.AAElectronics.com 


DESCRAMBLERS | 
CONVERTERS - FILTERS 
VIDEO STABILIZERS 


БЇ GUARANTEE 
1.133 30 Day Trial Trou 
4144 Product Catalog F Technolo " 
4.133 1 Year Warranty DLL FREE 


== = X 888-554-2776 


ALARM SYSTEMS ALTERNATE ENERGY ` | 


SAVERS 


NEW FREE ENERGY! Fuel-Less 350hp En- 
gines. Creative Sciences Box 557 New Albany, 


one walks or drives IN 47151 
into your place. | = —— — 
FREE HEAT from WASTE OIL | 


- Free Literature - 
Smoke and soot free. Very inexpensive. Tested by EPA in 


DAKOTA ALERT, INC. Alaska. Used worldwide. Heat shops and other buildings. 


Box 130, ELK POINT, SD 57025 For 
' r ge, foundry, and other uses. 
605-356-2772 | Send $3.00 for detailed 
information & order blank for 
plans for burner, heater unit, 
and foundry furnace. 
ЕТ Грит ess, тету am I tanamni. mum | 
` Waste Oil Plans, Dept P, 
Box 1148, Fort Benton, 
140,000 BTU MT 59442 


WIRELESS DRIVEWAY ALARM 


A bell rings in your 
house anytime some- 


lLowesr Prices GUARANTEED 
On Name Beano [tus 


order at our 
e-mail address: 


CABLE TV x= == 
CONVERTERS rs а 007 pa 
& EQUIPHENT nu ' 


E Lowest Prices 
4 30 Day Honey 
Back Guarantee 
EI Year Warranty 
E Dealer Pricing ALTERNATE ENERGY 


800-582-0989 WILL U U us 


E -— Combo 899 FREE ENERGY! Fuel-Less Motors and Gener- | LOUDSPEAKER REPAIR? Call Simply 
(Minimum quantity- 10 lot) ators! H&A, R2bEPS Bowling Green, MO | Speakers, 1-888-FOAMROT for free info. (Toll 
TRICITY VIDEO M- f fem - 7pm (EST) SAT 10am - tpm | | 63334-9350. | free- 24 hours.) 


or call today 


SAVE UP TO 80% ON HEATING BILLS WITH 
A YUKON/EAGLE MULTIFUEL FURNACE 
Wood/oil, wood/gas, 
wood/electric 
whole house 
indoor warm air furnace. 


CONVERTERS - DESCRAMBLERS 
VIDEO CLAIRIFIERS 
CD PLA — VCRs TVs m. 


Eagle Furnace 
1000 Ag Science Drive 
Palisade, MN 56469 
or 1-800-358-0060 


T 
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AUDIO/VIDEO EQUIPMENT 


TNT. wor EAKERPARTS. com 


D. Y. Standard and Deluxe 
NEWF OAR RITS 
Worldwide Speaker Repair since 1979 
SATISFACTION GUARANTEED 
Call with your Speaker Problems 
1 As seen in STEREO Review, AUDIO 
MacAzINE and THE WALL STREET JOURNAL. 


1-800-251-3626 


3047 West Hemrietta Road: Rochester, NT 14573 


YOURSELF! F 2 


. Save $$$ wonginal КИ! 
|е Kits to fit any speaker—Advent, АН, | 


STEPP 


* Surrounds. adhesive & instr. 
AUDIO TECHN TECHNOLOGIES 


* All major cards—no sped 

|: Call w/ make & modêl fo 

[+ Phone 24 hrs. 828-697. 9001 
| or Toii Free 800-747- 3692 


Box 1088 к. NC 28731 


AVIATION 


BUILD YOUR OWN UFO RANGE 5-10 MILES | 


PLANS $10.00 KIT $25.00 MONEY ORDER 
ONLY UFOM P.O. BOX 156 SOUTH MIL- 
FORD, IN 46786. 


Piston Powered Rocket Belt.Individual flight unit 
(experimental).For plans send $20.00 + $3.00 
S&H to NEUTECH Box 8023 West Chester, Ohio 
450698 


38" Remote Controlled Flying Saucer! 
Amazing flying machine! Flies indoors! Fun for the whole | 

| family! Safe and easy to fly. 52 Blimp also available. 5 USB? | 
+ $8 Shipping & insurance. Money order or cheque 


Order from: 2208 coy Ave orna Inc. 


da. SK. ‘Canada 57M-0H1 
| $9 — TEL: 306/955/9907 
| w FAX: 306/955/9906 


Web: www.draganfly.com 


Camera! Actean'! 


Lights! 


TEN | 
“Must t be 21, to Order 
Cpu Hi chedi = P r Yon pide = sre gage = ni 
hj СА певні | яну 
Hollywood Film Props E 


party ai http member om: Firm Pic 


Complete! Ready to Fly! No Assembly! Best Value in RC Hobby 
SUS 75 + $5 shipping = $81.00 Money Order or Cheque | 
Check our Web page: http://www.resaucers.com 
Order from: Plantraco LTD. 526 Copland Cres. 

, SK, Canada, S7H 275 
se = 24 Hr Voice ‘Orderline: (306) 955-1836 
24 Hr Fax: (306) 931-0055 2 


E-mail: ufoman@resaucer.com @ oem 
Ну Indoors! Only $50 —- 


4 


2 for 1 Special 


2 sets of plans for the price of TIF 


SPOOF jow-cost construction р. 
+ Мег take-off = Comes one 
person No license needed | G-4 AND 498 Plans: 
E 24-br. Orderline: 89 |. on 924.95 for both! 
qd $4 po asp, Foreign add 97) 


(Catalog only: $10) 
Fallston, MD 21047 


Уолу, iac.. PO Box 511-А 


IH YOUR ‘HOME SHOP! 
Jet Power Tor: 1-FERSON HELE MM 
COPTERS * MAPLANES = JET PACKS 
* GO-KARTS * BIKES + ROCKETRY INCLUDED: 27 773. 11,1712 
(Complete Jet-Engine Plans |81 To extra Jel E Engin ine bu iding 
ONLY $24.95 NE Eee е е 
plus $3 pih — $6 foreign 2. How to Build a Ја t "Hel licenter 


Order from: Winds spire Bora FULLY nuisrtRATEBÓ __ 


С Credit Card orders: 
PO Box 145 - Dept 5 


Long Green, МО 21092 ™ waw.windspire.com 


| AVIATION 


Powered Parachuting Newsletter, Lots of 
information, huge classified section. $20.00 
annual subscription. 1-800-457-4310. 


Propellers. Hovercraft Plans. Airboats, Airdrives, 
Engines. Catalog $5.00.Arrowprop, 610Р, 
Meeker, OK 74855 - 


BEER/WINEMAKING 


BEERMAKERS Winemakers Free Catalog. 
Fast Service, Free Recipes. Cellar-S, Box 
33525, Seattle, WA 98133. 800-342-1871 E- 
mail homebrew & aa.net 


| Beermakers, Winemakers free catalog. Begin- 


ner kits- great prices. U-BREW, 1207 Hwy 17 
South, North Myrtle Beach, SC 29582. 
1-800-845-4441 


WINEMAKERS - BEERMAKERS. Free Illus- 
trated Catalog. Since 1967. 1-800-841-7404. 
KRAUS, Box 7850-N, Independence, MO 
64054. 


BETTER HEALTH 


A WEIGHT LOSS PATCH Completely Safe. 
Also Earn Checks 888-919-8746 
www.natural.patch.org/ad.html. 


.. BOATS & EQUIPMENT f 


BOAT KITS -- PLANS -- PATTERNS -- SUP- 
PLIES -- All Boat Types, Sizes. HUGE CATA- 
LOG -- $5.00. CLARKCRAFT, 16-7 Aqualane, 
Tonawanda, NY 14150. (716)873-2640 
www.clarkcraft.com 


BOAT PLANS- PATTERNS- KITS- 176 page 
CATALOG- $5.00. GLEN-L, Box 1804/P58, 
9152 Rosecrans, Bellflower, CA 90707-1804. 


562-630-6258. www.Glen-L.com 


BUSINESS OPPORTUNITIES 


| $1000.00 A DAY! Just Mailing Letters GUAR- 


ANTEED! FREE postage/envelopes. NOadver- 
tising. FREE details. Rush stamped addressed 
envelope. SANTANO 4416 - 18th Ave. Ste 
147-PS12 Brooklyn, NY 11204 


$1,000 A DAY... EVERY DAY Recharging 
Toner Cartridges Huge Demand! It's Easy/ Fun! 
FREE DETAILS. 1-800-664-6776 


$1,000 WEEKLY STUFFING ENVELOPES AT 
HOME. Receive $2,000 for every 1,000 en- 
velopes. FREE stamps. FREE envelopes. FREE 
supplies. FREE details. Write Colossal, Box 
040215-PS, Brooklyn, NY 11204. 


#1 MONEY MAKER Spare Time! No selling! No 
inventory! Publicly documented seven week 
$19,919 income! Free audio cassette and Re- 
port reveal everything. Real Money, 333-PSB8, 
SW 5th Street, Grants Pass, OR 97526. 


$2100.00 Weekly using Home Answering 
Machine/ Voice Mail. Work own Hours. 
800-761- 1097 Recorded Details. 


$400 WEEKLY Assembling Products from 
home. For free information send SASE: HOME 
ASSEMBLY-PS Box 216, New Britain, CT 
06050- 0218. 


5600/51500 DAILY MADE EASY! HOMEMADE 
BOOKLETS I'M BUILDING WEALTH RE- 
CORDED DETAILS 800-455-8400 


Are you earning what you're worth? serious 
income part-time project. Recording 
800-353-3312 


Distributors Wanted for 10 cents a minute 
phone cards. Great Opportunity! Huge Dis- 
count! Make great money PT/FT. Information: 


| ColbeyCard 3216 W. Esplanade Ave. Suite 
| 356, Metairie, LA. 70002. 


EAHN UP TO $85,535 PER YEAR cleaning 
printers and office euipment. New breakthrough 
technology. Free information write to: Cougar 
Publishing, Box 2313 Station M, Dept. 28, 
Calgary, Alberta, T2P 2M6 Canada or fax 
(403)-609-3679. 


BUSINESS OPPORTUNITIES 


FREE! 1001 Fast, Easy ways to make money- 
.Send name/address. Money Making, Dept. PS, 
Box Z, Studio City, CA 91614 


GET PAID $268.200 ROLL TAKING 
SNAPSHOTS! FILM SUPPLIED. PHOTOTEK, 
BOX 3706-PS, IDYLLWILD, CA 92549. 
909-659-9757 http:/www.phototek.net 


Home based free enterprise! $1500 Not MLM! 
Proven $100,000-- IMMEDIATE INCOME.24hr 
Recording: 1-800-417-6360 ext.2588 


Your future investment tools are here. 
http//www.mkmk.net/investor.htm 


——— ———— — ——— RK — —— —— ———————————————————— 


EARN $60,000 YEARLY 


Repairing (not replacing) stone dam- |: 
aged windshields and plate glass. | 
Learn how a 3 minute repair can earn 
you $1200/week! 


cALL Now, 1-800-695-6224! 


FREE REPORT! www.glassfix.com | 
NVS/OPTIKLEER, LYNN, MASS. 01904 |; 


a aa Tur T 
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HYDRAULIC JACK REPAIR MANUAL AND 


CATALOG $10.00. HYDRAULIC PARTS SUP- 
PLY, 20234 SE 100th St., Sawyer, KS 67134 


MONEY MAKING MACHINE. Curbmate ma- 
chine installs beautiful concrete lawn edging. 
Amazing profits. 801-262-7509. 


Reclaim "Scrap Gold” From Old Computers/ 
Jewelry. Free Information. (603)645-4776. 
www.tiac.net/users/quiksand/goldtek.htm 


RECORD VIDEOTAPES AT HOME! Easy 
$1800.00 Weekly Income! Free Startup in- 
formation Kit! (205)663-9888 CMSVIDEO, 
Dept. 152, 210 Lorna Square, Birmingham, AL 
35216-5439 


| Shoot Photos. Make $319.92/roll. Film Supplied- 


Photocorp 2095 Exeter Suite 80-PS German- 
town, TN 38138. 


TURNKEY ADULT WEBSITES only $495 

9004 NUMBERS just $99 each. Free brochure. 
Call 1-888-850-6113 
www.saturncommunications.com 


BUY IT WHOLESALE 


39,457 Products, Factory Direct.. TAIWAN, 
HKONG, MEXICO!! Save 500-900%... Echo, 
Box 739-C108, Shalimar, FL 32579-0738. 


FACTORY DIRECT: 1000's Producst. ASIA, 
PHILIPPINES, MEXICO. Save to 900°%....Cut- 
ting, Box 750-X, Cape Coral, FL 33910 


CABLE EQUIPMENT 


125 Channel Universal Descrambler, Works On 
all Systems. We Carry All Makes And Models. 30 
Day Free Trial. Open 7 Days A Week. Same Day 


Shipping. Dealers Wanted. Call 
1-800-948-2891. 
Ai Cable Boxes, Descramblers, Retail, 


Wholesales, Dealer Welcome Web Site at 
www.fbnelectronics.com 1-800-225-9756 


CABLE DESCRAMBLERS 
Original Equipment Specialists! 
30-Day Money-Back Guarantee 
1 Year Warranty 


Wholesale/Dealer Pricing 
Please have model number of converters 
used by your cable company available. 
CATV CORP 1-800-986-2097 
NO TIME WARNER SALES 


Activation Unit Sale!!! Jerrold & Pioneer auto- 
multimode test cubes. Dealers Welcome. 
1-888-388-CUBE 


"ACTIVATION COMMUNICATORS"- $65.00 
DIAGNOSTIC.. ROCKBOTTOM PRICING! 
TEST CHIPS- $7.00 (TRADE YOUR OLD BOX) 
FOR.. UNIVERSAL PANASONIC BOX 
"WORKS EVERYWHERE”.. $165.00 DEALER 
DISCOUNTS..1-718-251-7795. 
1-888-331-1107. 


| CALL 1-800-538-CABLE.(2225) 


EASY 


| Call For Your Options. Same Day Shipping. M-R 


CABLE EQUIPMENT 


ALL CABLE BOXES WE'LL BEAT ANY 
PRICE. 30 DAY TRIAL. 1 YEAR WARRANTY 


ATTN: DEALERS! ARE YOU A CURRENT 
DEALER OR JUST GETTING STARTED? 
BUY FACTORY DIRECT & SAVE S. ALL 
MAJOR BRAND CONVERTERS, MAGIC &| 
UNIVERSAL BOXES. NO MORE DELAYED 
SHIPMENTS A&S WHOLESALE 
1-800- 370-0801 . 


BARGAIN DESCRAMBLERS! 30 DAY RISK 
FREE, UNCONDITIONAL MONEYBACK 
GUARANTEE. CALL NOW! COVERT ELEC 
TRONICS 1-600-431-5014. 


Best Prices! 
Dealers Wanted! 


30 days money back W 
1 year warranty 


1-800 - 660 - 4180 


Visa MC Amex Discover С.О .D. 


BEST KEPT  SECRET-  INCREDIBLE 
Wholesale Prices on Descramblers/ test-aids/| 
chips. www.hi-techdepot.com 1-800-889-5139. 


BEWILDERED ABOUT DESCRAMBLERS7 


9-8pm Sat. 
1-888-221-8365. 


12-5pm. Global Electronics 


` BIG 
SALE 


EN LE acm 


F R E CABLE TY DESCRAMBLER 


ATER BOX CATALOG 
ME [bas Mast 


Monk ts 
lair warrant 


DEALER. WHOLESALE 
SALE DIRECT 


00/827- 1115 VISA. MC. 


8 
= WWW. SESIV. com 


BUY IT WHOLESALE & SAVE BIGSSS 
ORIGINAL RFT-DAM & HFT-PLUS NE 
AUTOMODE RFT-PLUS WORKS!! mee? | 
QUALITY- NO CHEAP CLONES 888-387-124 
www.adealdu.com 


“CABLE  DESCRAMBLERS, TURN О 
CHIPS" Money back guarantee, 1 year war; 
ranty. JCB Electronics 1-800-579-3285. 


imin 


CABLE DESCRAMBLERS. All Models. 30 days 
money back. Lowest Prices. 1-800-226-400 
ext. 400 

HTTF//AWWW.BOXAU.COM 


CABLE DESCRAMBLERS. MAJOR BRANDS 
LOWEST PRICES AROUND! PRECISION 
ELECTRONICS, HOUSTON TX 
1-888-691-4610 ANYTIME 


Cable Descramblers/ Converters, Videc 
Clarifiers, Absolutely Lowest Prices. C.O.D 
Only. 1-800-839-4678 

www.dotcom products. com 


CABLE EQUPMENT Major Brands Lowes 


Prices Same day shipping. (Espanol) ALL 
1-800-510-1924 
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" CON VERTERS - 


CABLE EQUIPMENT 


1 YR. WARRANTY 
OPEN PLATFORM 


TECHNOLOGY 
30 DAY TRIAL 
SAME DAY SHIPPING 


OO. 463.0880 


FILTERS - VIDEO STABILIZERS - 


ALL EQUIPMENT IS NEW AND 
GUARANTEED. BUY DIRECT FROM 
THE WHOLESALERS!!! 


-CALL CRAZY LIZ'S ELECTRONIC WAREHOUSE- 


„ABLE NOTCH FILTERS. ae Man- 
factured. Same type cable company's use. 
16.00 each. Quantity discounts. VISA, MC, 
Jiscover, COD. The Filter Company, 
vww.gofilters.com 800-820-8884 


,ABLE T.V. CONVERTERS AND DESCRAM- 
ILERS. WHY RENT? CALL BASIC ELECTRI- 
;AL SUPPLY. 1-800-577-8775 


“ABLE TV, DESCRAMBLERS, CONVERT- 
AS. QUANTITY DISCOUNTS, LOW, LOW 
RICES. 30 DAY MONEY BACK GUARAN- 
EED. CALL NOW 1-888-898-3284. SKYLAB 
SALES, INC. 


CABLE BOXES 
AND TESTERS 


„ABLE TV CONVERTERS/ DESCRAMBLERS 
IEW "EXPLORER" MULTI SYSTEM 181 
HANNEL DON'T PAY RETAIL BUY FROM 
HE WHOLESALER. DEALER DISCOUNTS 
OR SINGLE LOT PURCHASES  RE- 
ILACEMENTS FOR MOST MAJOR BRANDS 
0 DAY MONEY BACK GUARANTEE. NO FL. 
ALES KIMTRONICS 1-800-800-0766. 


CABLE T.V. 


CONVERTERS & EQUIPMENT 
LATEST TECHNOLOGIES AVAILABLE _ 


* 30 хуз money Back Guarantee 


x je. ° Dealers Welcome 
* Same Day Shipment 


CALL- 


4 True Value Engineering 
` 1-888 828-7712 


gal Qe PZ” сор 
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EU 


CABLE TV EQUIPMENT & ACCESSORIES 
Wholesalers Welcome! 30 Day Moneyback 
Guarantee! Free Catalog! PROFORMANCE 
ELECTRONICS, INC. 1-800-815-1512. 


CABLE DESCRAMBLERS & TEST CHIPS. All 


models... lowest prices. Available overnight. | 
Chipsmart, 1-800-208-2638/ TECH. 
954-792-7012 


Dotcom Products We Sell Everything TV's, 
VCR's Converters/ Descramblers 
1-800-839-4578 www.dotcomproducts.com 


DESCRAMBLER KIT 


$14.95 


WHY PAY HUNDREDS MORE? 
1-800-752-1389 
(24 HOURS) 


DESCRAMBLERS, CONVERTERS, ACTIVA- 
TORS, TEST MODULES, RFT'S FTG'S, BUL- 
LET SNOOPERS (I.D. BUSTERS,) ALL OP- 
TIONS EXPLAINED, BEST PRICES, 
SERVICE, TWO YEAR WARRANTY! FREE 
CATALOGUE 1-800-854-1674. 


FREE TV CABLE CATALOG. Revolutionary 
new products. Converters, Full Viewing 
boxes, Gold or Silver that do all boxes. Open 


| 7 days a week. 1-800-676-6342. 


[O Ipwcwostie Test онг) 


l*Lowest Prices *Superior Products 
omena Line of a Gamp | 


| JERROLD MULTIMODE TURN ON CUBES 


new low prices... 1/$98, 20/$69, 50/$55... 


CALL NOW!! 1-800-660-CUBE 


TRI CITY VIDEO IS NOW SELLING 
CONVERTERS/ EQUIPMENT DIRECT AT 
WHOLESALE PRICES. 1-800-582-0989 


WHOLESALE ONLY 1-800-313-9806 Cable | 
Boxes- Absolutely Lowest Prices Anywhere. 
1 Piece Blowout DPT 10/lot $89!! Call CPI 
Today For Christmas Specials!! 


CABLE DESCRAMBLERS 


| GREAT PRICES * FRIENDLY SERVICE 
DEALERS WELCOME * QTY DISCOUNTS - 
30 DAY MONEY BACK * 1 YR. WBNTY 


A TO Z ELECTRONICS 


(888-316-8122 | 


* + MULTI-MODE ** 


870.00/ 10101 
* 30 Day Trial * 1 Year Warranty * 
(314) 569-4027 
WORKS ON ALL JERROLD SYSTEMS 
email: cbi@fastlynx.com 


Cable Boxes 


CONVERTERS/DESCRAMBLERS 


Bargain Headquarters 
SUPER SALE 


90 DAY MONEY-BACK /2 YEAR WARRANTY 
| ALL MAJOR BRANDS ON SALE 
NUMBER ONE IM CUSTOMER SERVICE 


10-3 EST MONDAY-FRIDAY. SAT 11-4 
CALL US LAST! WE BEAT ANY PRICE 


CALLER ID 


CALLER-TV $49.95 Introductory Price Call- 
er's name, number on your TV 
WWW.CALLER-TV.COM, 520-544-4567 


CATALOGS 


ADVANCED TECHNOLOGY - Antgravity, Free 
Energy,Time Travel, Alternative Fuels, $3.00 
Catalog:Future Horizons. Box 125 Marquette, 
Mich 49855 — http://www.Futurehorizons.net/ 
energy! 


ADUANCED SCIENCES 
“25th Century Technology Today " F: 
Time Travel - Invisibility - Levita- С AR ` 
tion - Mind Machines - Antigravity - ^" `` 
Hidden Technology, Courses - Hundreds of | 
Products!! 
www.advancedsciences.org 
Huge Catalogue $4.00 
P.O. Box 2917-P, Palm Springs, CA .92263 
Phone (760) 327-7355, Vs, Mc, Amax,Disc. 


COMPUTERS/SOFTWARE 


DO YOU HAVE A PIC? Your photos scanned 
and E-mailed to you. $5.00 for one. $10.00 for 
three. Send photos and E-mail address to 
Photoscan Box 53 Middlelsland, N.Y. 11953 


NEW ENGINEERING TOOLS TO HELP WITH 


YOUR CALCULATIONS. ENGINEERING 
SOFTWARE (301)-540-3605, http:// 
members.aol.com/engware 


PC CABLES AND PARTS http:www.pccables- 
.comNew Online Ordering and Free Tec- 
hnicallnformation 


WORLD WIDE WEB 


WE PRINT YOUR DIGITAL IMAGES.BEST 
QUALITY PHOTO PROCESS AVAILABLE. TO 
12"X18" WWW. DIGITALPHOTOPRINTS.COM 


CONTACT LENSES 


CONTACT LENSES. Absolute lowest prices on 
your contact lenses. Guaranteed. Call 1-800- 
CONIAC: f f = 


BUGGED? PHONE TAPPED? FREE Cataloq 
of Counter-Surveillance Equipment tells you 
Fast! (800) 732-5000 8 


LASERS NEW SUPPLIES/ PARTS/ KITS & 
COMPLETE UNITS... FROM $10..FREE CATA- 
LOG. MEREDITH INSTRUMENTS 
(602)-934-9387 www.mi-lasers.com 


AZING di 


"A А, 


ELECTRONIC DEVICES 


“ети = 
Thm equiv 2000 B..y29.95 
; J0mw equiv 3000 ft... $59.95 


| 1 Year Warrantee. Batteries Included 
LAPN65S Most Versatile 
LAPNEÉJ Brightest ... 


LAPN6SPT Laser Muti Pattern Generator........... 
| LAPN65S Mini Key Chain All Metal 
| LAPN67 5mw @ 670nm LOWEST COST 
GREEN BEAM LASERS ARE HEREIN! 
LAPNGR+ 100 mw equiv @ 670nm 6000 ft........ 


| Amazing Acoustical Aid Enhances 

| Normal Hearing 3 to á Times! 
Adjustable Volume Control Fits into 
Either Ear. Many Many Uses! 
CYBEREAR Ready to use 
TURBOEAR Personal amplifier for 

| both ears with voice filter.......... $19.95 


ORDERS ONLY 24 HRS 1 800 221 1705 
FAX ORDER LINE 1 603 672 5406 
TECH LINE 1 603 673 4730 9-12 EST 


We Accept Cash, MO, CHECK, MC, VISA. 
Overseas Customers Please Add 20% Shipping. 


INFORMATION UNLIMITED | 


PO BOX 716 AMHERST NH USA 03031 


LISTEN TO CORDLESS PHONES, CELLU- 
LAR & More. Modified hand-held scanner re- 
ceives all. Frequency List included $179.00. 30 
day trial. 6 month warranty. MC/ VISA/ COD. 
1-800-324-8828 


PLUMBING VIDEO Home Repairs Instruction 
by Master Plumber $19.95 Mr.Plumber Box 831 
Boca Raton, Fl 33429 


DON'T THROW AWAY THAT USED 
COPIER OR PRINTER CARTRIDGE! 
Do it yourself REFILL IT „ CANON’ v COPIERS 
it's easy SAVE OVER 75% |" 


Complete kit iachudes: 
= Toner Recharge 


INCORPORATED Order or Information| = 
3132 Windsor Or ip (708) 538-0580 
Palos Hilts IL 60465 SE L 60465 IL 60455 TE FAX (708) 598-920 


XEROX’ 5008 


;| $29.95 


W/12 HR. RECORDER 
Automatically record all 
incoming and outgoing calls! 
$923.95. 7.00 SH. 
Telephone Listening Device 
$19.95 + $2.00 sh.(separatet 


Transmits to any FM radio up to ê mui, Easy to 
assemble kit. Up tn 3V (not incl) $29. 95.442 sh. 
For comprehensive 50 nage catalog of Micro 
| N Video VHF Transmitters, Surveillance & Counter- 
Surveillance and much more! Send $3.00 
Call 407-725-1000. COD's OK 


USI CORP 
PO. Box PS2052 Melbourne, FL 32902 
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| DO-IT-YOURSELF 


Pay [ater 
STRUCTURALLY ENGINEERED TO PROTECT 
Cars, Trucks, Boats, Rs Motorcycies, Pools, Hot 
Tuts, Docks, Арнал Machinery Great for 

Workshops, Restoration, Paintboors, љаласа, Fr 
Lamp. or Termin Shelter Gor & Indust ia 


Contracts, Greenhouses & More 
Starting Price 
. | Bolt Т: оде! Per Galvanized Steel Frame. Durable Cover Û Zipoer Door Covers laf to 2Ü years 
from 5 to &0'w, up to 30h, Any Length. 1005 of options; Clear Top Fanes, Bug Windows, etc 
Ж Месе, Raini | Hg! Winds, Sun, Sap & Heavy Snow 
Assembly & Anchonng $ AED Tc YOUR DOOR DEALERS & EXPORTERS WA 


COVERfI 


BATTERY PROBLEMS SOLVED! 


If your rechargeable cordless tools or gadgets are never 

ready when you need them, our CHARGEminder adapter 

can solve your problems FAST! Simply plug in the wall 

before your charger making your dumb charger SMART! 
FOR MORE INFO SEND A SASE to: 

TME Inc., PO Box 340608-P, Tampa, FL 33694 


or visit our web site @ www.TMEnet.com 


UNUSUAL PUBLICATIONS! Strange stuff! 
Weird plans! FREE catalog 185+ amazing pub- 
lications! Electromart, Box 4-P, Carthage, TX 
75633-0004. 


EDUCATION & INSTRUCTION 


ACCREDITED B.S AND M.S. IN COMPUTER | 


SCIENCE THROUGH DISTANCE EDUCA- 
TION. Object oriented B.S. program. New 
courses in Java, Networking, HTML, MIS. Free 
cat. 1-800-767-2427, http://www.aics.edu 
AMERICAN INSTITUTE FOR COMPUTER 
SCIENCES 


CASINO RESEARCH TEAM discovers abso- 
lutely proven system. Verifiable $600+ daily. 
Literature: 1-800-341-5446 


College Reports. 19,278 papers available! 306- 
page catalog-- rush $2.00. Research, 11322 
Idaho, #206KT, Los Angeles 90025. TOLL- 
FREE HOTLINE: 800-351-0222 or 
www.reasearch-assistance.com 


Columbia Southern University. Accredited/ 
Licensed Degree Programs BS/MS. Credit for 
Work/ Life Experience. Free Catalogue. 
1-800-977-8449 x780 Orange Beach, AL 36561 


PARALEGAL GRADED CURRICULUM. Ap- 
proved Home Study. Affordable and Compre- 
hensive. 100 years of legal training. Free catalog 
(800-826-9228) Blackstone School of Law, P.O. 
Box 701449, Department PS, Dallas, TX 75370. 


Ph.D’s $179.00, М.А.'= $139.75, В.А. 
$99.75, FOR FREE INFORMATION, CALL 
1-800-689-5102 
http://www.americancollege.com 


"Ask ог details 
Ext. 
227 
Fax: 203-931-4754 203-931-4777 
www.coveritinc.ccom P = WË& — 


ELECTRONIC SUPPLIES 


& EQUIPMENT 


PESTS ARE GONE! Mice, rats, squirrels, and 
thousands report fleas, ants, spiders, roaches, 
flies, crickets GONE! Technological 


breakthrough www.bentleys.org 


EMBLEMS/ 
PATCHES/DECALS | 


Space, military, cars, states. Catalog $3.00. 
Collector Trends, POB 361-P, Dayton, OH 
45409. 


EMPLOYMENT 


INFORMATION 


$329.84 Weekly Assembling Our Products At 
Home. Call Toll Free 1-800-333-3294 (Mes- 
sage). 


HELP WANTED 


$800 WEEKLY POTENTIAL PROCESSING 
GOVERNMENT REFUNDS AT HOME. NO EX- 
PERIENCE. 1-800-696-4779 EXT.558 


EARN MONEY. Reading books! $30,000/ yr 
income potential. Details. 1-800-513-4343 Ext. 
Y-20025. 


EASY WORK! EXCELLENT PAY! ASSEMBLE 
PRODUCTS AT HOME. TOLL FREE 
1-800-467-5566, EXT.8068. - 


GREAT EXTRA INCOME IDEA! ASSEMBLE 
PRODUCTS AT HOME! CALL NOW: 
1-800-377-6000 ext.6050. 


HOME TYPISTS, PC users needed. $45,000 
income potential. Call 1-800-513-4343. 
B-20025 


ENVIRONMENT 


HELP US RECLAIM THE WASTELANDS OF 
MARS. Visit the Mars Rewatering Institute at 
www.lyonesse-mars.com 


| NEARSIGHTEDNESS CURE! Radical, 


| 50%! Genus Credit Management- 
| 800-299-6778 (1014) 


Ext. | 


EYE CARE 


new, 
breakthrough. Easy, do- it- yourself method. 
Free brochure: (403)568-2137. 


20/20 WITHOUT GLASSES! Safe, rapid, non- 
surgical, permanent restoration, 6-8 weeks. 
Airline pilot developed. Doctor approved. Free 
information by mail: (B00)422-7320, ext.362 or 
(406)961-5570 ext.362 Fax: (406)961-5577. 
http://www.visionfreedom.com 

SATISFACTION GUARANTEED. 


a FINANCIAL 


AMAZING PATENTED COUNTERFEIT 
MONEY DETECTOR PEN. $10 EA. BUY 5 
GET 1 FREE. SMART PEN 1160 NORTH 
KING STREET #232 HONOLULU, HI 
96817-3345 


CASH NOW!!! We'll buy future income streams 
from personal injury settlements, lottery win- 
nings, inheritances in probate, seller- financed 
notes, casino jackpots, farm subsidies. 
(800)-897-2377 


| FREE CASH GRANTS! College. Scholarships. 


Business. Medical bills. Never Repay. Toll Free 
1-800-218-9000 Ext. G-6586 


FREE CASH GRANTS -Never Repay! Millions 
available from foundations for Business, Medi- 
cal, Debt Consolidation, Education. Call for free 
information: 1-800-418-9941 


FREE MONEY. NEVER REPAY GRANTS FOR 
ANY PURPOSE. FREE INFORMATION PACK- 
AGE. 1-818- 377-5229. 


MONEY SUPERMARKET! Loans - Any Rea- 
son, Any Amount! Credit No Problem! 72 Hour 
Processing! Brokers Needed! 
800-399-7197x313 


MONEY TROUBLES? OVERDUE BILLS? RE- 
DUCE INTEREST, CUT PAYMENTS, RE- 
STORE CREDIT, CALL 1-800-SAVE-ME-2. 


OVERDUE BILLS? 1-800-788-1141. Bad cred- 
its no problem! Licensed/Bonded since 1977. 
Applications to $50,000. Not loan company. 
Town & Country Acceptance. 


PROVEN RESULTS! How to say, "No Thank 
You!" to the IRS. 813-273-8901 (recording) 
www.rareinfo.com 


TOO MANY BILLS? Free, Easy Debt Consoli- 
dation. One monthly payment- reduced up to 
Nonprofit. 


FOR INVENTORS 


Atfordable Quality. Patenting, ау рге- 
sentation. Confidentiality guaranteed. Free 
information, 1-800-501-2252. 
www.franklinforge.com 


BORSARI and Associates, provides patent and 
trademark services. Free inventors packet, 
800-225-2462 or WWW.BORSASSOC.COM 


FREE protection forms and information kit. 
Trusted by inventors since 1975. Affiliated In- 
ventors Foundation. 1-800-525-5885 


Havea Brig ht Idea: ? 
Now OWN re for only $129 


Created By Gene Scott, Registered Patent Agent 
and Founder/Chairman of INVENTORS FORUM 
e Provides “patent 

pending’ status 
* Easy, quick to do 
e Avoids attorney fees 
° Filing fee only $75 


Do-It-Yourself ACTION КІТ“ 
Provisional Patent Application 
(Congress' June'95 simplified application) 
Kil incs. Video, Workbook, Examples and Forms 
patent Law & Venture Croup 
| 1-800-7-4-PATENT * 1-800-747-2836 


| Inventions/ new products. ISC, America's 


INVENTORS CALL NOW. FREE DEMO DISC. 


| INVENTORS -- NEVEH SEND IDEAS TO 
| STRANGERS! 
| PROTECTION/ MARKETING METHOD- NON4 


FOR INVENTORS 


DEAL DIRECTLY WITH REGISTERED PAT- 
ENT AGENT and qualified U.S, Patent Office 
Examiner. DON'T BE FOOLED BY PHONIES. 
Free patent information- “Patent, Develop, Mar- 
ket Your Invention." Richard L. Miller, 12 Park- 
side Drive, Suite-N, Dix Hills, NY 11746-4879. 
(516)489-4343, 1-800-242-9853, 

HTTPU/WWNW.INVENTGOLD.COM 


leading invention firm, helps submit to com- 
panies. Patent Services. 1-800-288-IDEA. 


FREE INFORMATION PACKAGE. SEE OUR 
WORK FIRST. PROTECT AND PRESENT 
YOUR INVENTION. TOLL FREE 
888-716-IPCD. 


INVENTORS’ DIGEST. #1 Inventors’ ! Answers 
ALL your questions. Satisfaction Guaranteed. 
$22/year, 1-800-838-8808 


WORK DIRECTLY WITH 
REGISTERED PATENT ATTORNEY 
& DEGREED ENGINEER 
36 YRS COMBINED ENGINEERING & 
PATENT EXPERIENCE 
U.S. & FOREIGN PATENTS 


PATENT AND DEVELOP IDEAS WITH 
THE EXPERIENCE OF AN EXPERT. 
FREE 228 PAGE BROCHURE. 
CONFIDENTIAL ADVICE AND FORMS. 
INTRODUCTION TO INDUSTRY, 
MARKETING PLANS, OFFSHORE 
PRODUCTION & PROTOTYPES 
Also Specializing in Copyrights & Trademarks 


Associates located near Patent Office 
CREDIT CARDS ACCEPTED = OPEN 24 HOURS 


MICHAEL І. KROLL 
REGISTERED PATENT ATTORNEY 
US PATENT REGISTRATION #26,755 | 
171 STILLWELL LA., SYOSSET, NY 11791 | 


TOLL FREE US/CANADA 800-367-7774. 


Toll Free FAX - US & Canada 800-367-7773 
International Phone/Fax 516-692-2795 
Internet-http:// invention.com 
E-Mail: patent @ invention.com 


INVENTORS: Free information package! initia 
consultation. Attorney JP Halvonik. Washington 
DC area 800-876-6670 | 


INVENTORS- FREE INFORMATION PACK-| 
AGE For development and patent assistance 
on your product idea, call Davison 
1-800-677-6382. 


LEARN AFFORDABLE 
PROFIT ORGANIZATION. FREE INFORMA 
TION: 1-800-846-3228. 


LOCATE BEST PATENT ATTORNEY in you 
area. For Information Packet Send $11.00 te 
Lance Ensign 1483 Great Heron Dr. Santa 
Rosa, California 95409 


PATENTS * TRADEMARKS * COPYRIGHTS 
Family Owned Business Since 1986 
Gene Varndell - Varndell Legal Group 
B.S. Eng Reg. Patent Attorney (£29,728) 
24 yrs. Exp./6 yrs. Patent Examiner 
U.S. & Intl. Clients/10 min. to Patent Off. 
Honest, low cost, high qual., personal service 
Free info kit w/forms, conf. advice, & marketing 
Fax 703/683-9732, E-mail varndell@erols.com 
Call 800- 836- 0021 


PATENT PENDING only $75. New Law helps 
small inventors. Free brochure. 800-548-3721. 


REGISTERED PATENT ATTORNEY. Forme 
patent examiner. 31 years experience. Donal 
Kettlestrings. 1-800-966-7577. 


SELLING YOUR IDEA? FREE ADVICE 
QUICKEST HELP PATENTING, MARKETING 
EARN THOUSANDS. 1-800-841-1708. 


S.E.L.L. YOUR IDEA..... Free info. on Patents 
Licensing, Marketing, based on 30 yrs Exp 
Harshaw Research 800-451-1326 


WWW.GETAPATENT.COM 


| Patent Attorney George Williamson 


1-800-580-7226. 


opular 
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GIFT IDEAS 


LOOKING FOR A UNIQUE GIFT? Have that 
special day engraved in stone. 
www.nhbrick.com 


HEARING AIDS 


Hearing Aids. Deal Direct, save hundreds, | 
info. 


HEARING AIDS- FREE CATALOG. Top name 


brands, all styles, POWERFUL CUSTOM AIDS, 
REPAIR SERVICE. SAVE 1/2 or more. Power 
Hearing, P.O. BOX 13885 Chesapeake, VA 
23325-0885 
hearing.com 


1-800-260-4135 . www.power- 


IEARING AIDS- GUARANTEED LOWEST 
PRICES! No huge commissions. Home trial, 
terms. All makes. We're the oldest, biggest, 
best. Custom instrument specialists. Free 
information,(800) 323-1212. Lloyds - PSC. 


FREE CATALOG! 
P еге. Alas 


e45 Day Trial eHuge Savings i 
TRY BEFORE YOU BUY! 
I 1-800-320-3300 EXT R31 
IWrlte: RHODES HEARING] 
| 201R31 Ohlo St., | 


HOME AUTOMATION 


Make Your Home Smart. DIY automated con- | 
rol of your home. Touchscreens, X10 switches, 
udio/Video control, security & surveillance, 

HVAC. Thousands of products. Free 144 page 
olor catalog B00-SMARTHOME. 
ww.smarthome.com 


INVENTIONS WANTED 


inventors: Free information tells How to offer 
your invention for sale, license. Kessler Corp. 
S yere 1- -800-537-1133 or dicklw & aol.com 


GOLD JEWELRY 


REPLICA SWISS WATCHES... 
plated! Lowest! 2Y Warranty! 
/70)6824 0609. FX(770)682-1710 


KITES 


SOOMERANGS! HIP-TECH DESIGNS. Amaz- 
ing Returns. FREE Catalog. BoomerangMan, 
1806-2 N. 3rd, Monroe, LA 71201-4222. 
bmanrich @iamerica. net 


KITES 


i FREE COLOR CATALOG 
Choose from over 200 kites. 

Many unusual & innovative designs. 
| Call ог write for your catalog today! 
| Into The Wind e (800) 541-0314 | 

1408-P Pear! St., Boulder, CO 80302 


La жаш mc um m m m ишы ad 
MISCELLANEOUS 


BURIED TREASURE - Sensitive equipment 
allows locating from distance. Free brochure. 
i Box 10057-KA, Wilmington, NC 


18kt Gold- 
Waterproof! 


HOT TUBS BUT DIRECT FROM MAN- 
JFACTURER, SAVE $1000.00. TO $3000.00 
CALL 1-800-869-0406 FOR FREE VIDEO AND 
PRICES. GOOD LIFE SPAS LINCOLN NE. 
IOODLIFESPA-COM 
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ee trial. 1-800-641-4327. True Sound, FREE 


MODELS 


STIRLING ENGINES 


For full line catalog of steam and 
stirling working models, send $3.00 
OLAR ENGINES. Dept. 5 

Div. of P. M. Research 
4110 Niles Hill Road 
SS’ Wellsville, NY 14895 


MONEYMAKING 
OPPORTUNITIES 


CRAPS! Amazing, revolutionary system. Thou- 
sands of satisfied customers. Free recorded 
information. 1-800-217-7711. 


MOTORCYCLES/BICYCLES 


American Bicycle Engines. Powerful yet quiet- 
Cruise 35mph. Fits all bicycles, Guaranteed!1- 
800-652-8495; bikemotor.com.com 


CAD | Build it Yourself 
LOADER 


Front End 
Buy Plans & Video. 


Loader 
Build for under $700 with 
available Kits for your garden a 
tractor. No machining 


£p... ныт 


www.CADplans.com 
РО. Box 606, Dept. 5 = Daleville, VÀ 24083 « 1-800-817-5267 


| OF INTEREST TO ALL 


75+ Red Worms $5PPD, Yours Today. White 
Hawks Worms. 232-247PS Yankee, Quaker- 
town, PA. 18951-5341. 


GROW TALLER! FREE REPORT. SHARP 
LABS , 100 New State Hgwy, Raynham, MA 
02767 


SKIP AD if magician! 726692811504730. 
Breathtaking number secret! Write: 
Champollion, Box 808FWF, Union City, NJ 
07087 


SKYLAB WRECKAGE Scarcer than Moon 
Rocks. Own A PIECE OF HISTORY 
www.magitec.com 317-251-2037. 


PLANS/KITS/BLUEPRINTS | 


mx жи Brochure 


FULL SIZE PLANS MUSICAL JEWELRY BOX/ 
HUMIDOR. $16.50 PPD. INFO.KIT/ PICTURE 
$5.00. NORMANY CONSTRUCTION 52 E. 
NORMANDY DRIVE, CHICAGO HIEGHTS, IL 
60411. 


Inexpensive Customizable Spas. $15 Divine 
Design 2416 E. 36th Ave Suite 701, Lake 
Station, IN 46405 


PLASTICS | 


RESIN CASTING and Mold Making Supplies. 
Heproduce your own designs or parts no longer 
available. Polyester resins, fillers, colors, sili- 
cone rubbers. Catalog $3.00. CASTOLITE, 


| 
Dept. 98P/PS, 4915 Dean, Woodstock, IL 60098 | 


CALIFORNIA. Acreage. Lots $50 down. $50 
monthly. 4602 Ethel Ave., Sherman Oaks, CA 
91423 


` REAL ESTATE _ 


GOV'T FORECLOSED homes from pennies on 
$1. Deliquent Tax, Repo's, REO's. Your Area. 
Toll Free 1-800-218-9000, Ext. H-6586 for cur- 
rent listings. 


Interested in moving to Central Oregon ? 
Information on housing, jobs, recreation, 
churches. $12.00 per mailing. G.Steege 63505 
Ob Road Bend, Oregon 97701 541-389-1435 


20-160 acre claim program still available, get yours for 


$20 government fee, in AK, AZ, AR, СА, CO, ID, MT, | | 


NV, NM, OR, UT, WA, WY. For complete, step-by-step 

package including maps, telephone helpline, filing 

forms, etc. send $20; or for more information send 53. | 

PUBLIC LANDS TITLE, PO Box 2945-PS Рогі. 

| Angeles, WA 98362-0336 (this is not Homesteading, 
it's much easier and only costs $1. per acre). 
http: //www.olypen.com/publiclands/ 


MONTANA Á WYOMING 
| Trees, Creeks and Wildlife. 35 acres starting at 
only $9,750. Many other properties and sizes 
available. Easy Owner Financing. No Time Limit 
| Guarantee. Warranty Deed. Guaranteed Access. 
Call today for free information & photos. 
Rocky Mountain Timberlands 
1315 East Main * PS, P.O. Box 1153 


Dept. 
Bozeman, MT 59771-1153 « (406) 586-8088 


Call Toll Free: 1-B00-682-8088 


ROBOTICS 


« KITS « BOOKS « PLANS ж 
‘ ТҮШЕ? «MIRE! 


Order "CUSTOM MADE” 


RUBBER я 


` UPTO 4 LINES only $ 


(Мах 30 betters per fe! 
INK PADS only $1.95 ea 


Specfy coor Black Blue Heg Green| 
; Add 75c per order tor postage & handling 
THOUSANDS OF SATISFIED CUSTOMERS! | 
FAST SERVICE - Your Order Shipped іп 5 Days! 


QUALITY Stamp Mfg. Box 35514-5 Tulsa OK 74153 


E SATELLITE TV 


DISH NETWORK-ECHOSTAR MINI DIGITAL 
SATELLITE SYSTEMS. BIG DISCOUNTS. 
ACCESSORIES, TECH SUPPORT, 

18 MO. WARRANTY. 

DIGITAL GROUP 1-800-330-6976. 


DSS SATELLITE TEST BOARDS $250.00 FOR 
DIAGNOSTIC TESTING AND EDUCATIONAL 
USE ONLY!!! 813-337-1183. 


DSS TEST CARD authorizes all channels. For | 
information call toll free 1-888-416-7296 


“BEST VALUES ON... 
* Receivers, including 4DTV 


* Tune-up Kits, Tools & Parts 


* Skypoc* Programming 
+ Toll Free Technical Help 


Fax: 218-739-4879 |, | 
ink 218-739-5231 Forus Falls MN 56537 


800-543-3025 


www. sk yvision com 


BSkyvision 


MAKE YOUR OWN 


SATELLITE TV 


DSS TEST CARD INFORMATION, PLUS 
SOFTWARE. CALL BOXCOM 1-800-858-2553 
or 1-813-754-5021 


FREE DSS TEST CARD information package. 
Turns on all channels. Write SIGNAL SOLU- 
TIONS, 2711 Buford Ad., Suite 180, Richmond, 
VA 23235 


SATELLITE TELEVISION PAYS! Minidish 
sales force needed. STAR VISION DIRECT. 
1-800-899-9707, Ват - 10pm Pacific. 


DESCRAMBLED DSS 


LEARN HOW TO GET FREE ACCESS TO => 
OVER 365 SATELLITE BROADCASTS Ж 


055 Test Access CARD INFORMATION PACKAGE 
JÜ«PACES - EVERYTHING YOU NEED TO KNOW ~ 
Sh УЛ CHA Р.О. Box 2712-Р5 
De Boyee Fremont, CA 94536 


SCRAMBLING NEWS. Best satellite news 
source covers piracy. www.scramblingnew- 
s.com Free catalog. 941-646-2564 


SKYVISION! Your Satellite Home Entertain- 
ment Source. Best values: DBS and C/Ku- 
band equipment, including 4DTV. Most com- 
plete selection: Parts- Tools -Upgrades 
-Accessories! Free Discount Buyers Guide. 
Call 800-543-3025. International 218-739-5231 
www.Skyvision.com 


SCIENCE & CHEMISTRY 


AMAZING LITTLE PYRAMID! a scale model 


pyramid that really works. 


members.aol.com/kapsaris 


http:// 


"EXPERIMENTERS" - CHEMICALS - APPARA- 


TUS - GLASSWARE. CATALOG $2.00- 
ESTABLISHED 1953. HAGENOW  LAB- 
ORATORIES, 1302 WASHINGTON, 


MANITOWOC, WI 54220 


LABORATORY CHEMICALS, GLASSWARE, 
INSTRUMENTS, STUDENT KITS, 240 PAGE 
CATALOG $5.00. (REFUNDABLE!) ADVANCE 
SCIENTIFIC, 2345 S.W. 34TH STREET, FORT 
LAUDERDALE, FL 33312. (854)327-0900 


ROCKET MOTORS!!! 
HOMEMADE FUELS,"CHEMICALS", Lab 
Glassware, Acids, Supplies, Instructional Books, 
Ete. "HUGE CATALOG’ $2.00. PYROTEK, P.O. 
BOX 300, SWEET VALLEY, PA 18656. 
(717)256-3087. 


` SCIENCE & HOBBIES 


RECORD EARTHQUAKES WITH OUR LOW 
COST SEISMIC RECORDING SYSTEM FOR 
THE PC. FREE BROCHURE. THE AMATEUR 
SEISMOLOGIST, 2155 VERDUGO BLVD. 
#528-P MONTROSE, CA 91020 


| seismo@primenet.com 


TELESCOPES, MICROSCOPES, BINOCU- 
LARS, SCIENTIFIC) EDUCATIONAL SUP- 
PLIES, NIGHTVISION, RIFLE SCOPES, RAN- 
GEFINDERS, METAL DETECTORS... KENIN 
SCIENTIFIC DISCOUNT 1-800-600-6291 


Popular Science reserves the right to refuse 
any advertising order. Only publication of 
an advertisement shall constitute final 
acceptance of an order. Publication does not 
constitute an agreement for continued 


publication, All orders are subject to the 
applicable rate card, copies of which are 
available upon written request sent to the 
address provided. 


Continued on pg. 129 
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Mars: A Planet 
Like Ours? 


"BEHOLD," we sug- 
dual gested in a roundup 
of late 19th century facts 
and conjectures about 
Mars, "millions of miles 
away, a planet much like 
our own, where all the el- 
ements of life exist—water, 
air, heat, light, winds, 
clouds, rain, streams, val- 
leys, mountains. On Earth, 
the smallest drop of water 
is peopled with myriad 
animalcules, and earth 
and sea are filled with 
countless species of ani- 
mals and plants; and it is 
not easy to conceive how, 
under similar conditions, 
another planet should be 
a vast and useless desert." 
— December 1873 

Data gathered from 
Mars over the past several 
decades reveals a forbid- 
ding subarctic environment, 
with only unproven evidence 
of past microbial life. This 
month, another orbiter 
and lander will rocket to- 
ward the red planet, arriv- 
ing in about 11 months. 


For More... 


Visit www.popsci.com for 
the following additional 
looks back: 

* High-tech Christmas pre- 
sent: walking giant Erector 
set (1948) 


* How early student jet 
pilots are trained (1948) 
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OKING ВАСЯ 


Predicting 
Earth's Rattles 


РІ) MEMBERS of the Lam- 

ШШ] ont-Doherty Geologi- 
cal Observatory reported the 
probable first successful pre- 
diction of an earthquake in 
the United States, based on 
abrupt changes in the rela- 
tionship of certain seismic 
waves. The accomplishment 
promised to open up an age 
of "scientific" earthquake 
prediction. Among other pre- 
dictors we noted were geo- 
detic measurement, changes 
in electric resistivity of the 
earth, and rising radon 
counts.—December 1973 

Geologists and seismolo- 

gists continue to seek earth- 
quake predictors. Recently, 
geologists tracked changes 1n 
the spread of lichen to date 
quakes and anticipate their 
reoccurance more precisely. 
They call their technique 
lichenometry [Science & Tech- 
nology Newsfront, July]. 


Automatic Buick 


БО MOST OF Buick's 
LL stately 1949 sedans, 
such as the model shown 
below, boasted the “revolu- 


tionary” Dynaflow automatic 


transmission that was intro- 
duced as an option in the 
'48 Roadmaster. The first 
American hydraulic torque- 
converter-type automatic 
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Nature as Architec 


Т] WARFARE BETWEEN WATER and land continues day 
ШШШ by day and age by аде, we observed 1n a study of 
distinctive rock formations across the country. "Rains and 
frost and winds have produced strange contours and strik- 
ing resemblances to structures created by man. Nature's ar- 
chitectural forms are charming in majesty, in proportion, 
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in harmony of color, and in variety and grace of outline. 
Some, such as the Natural Bridge of Virginia, have acquired 
a worldwide celebrity." —December 1898 

Millions of years old, the Natural Bridge 1n southwest Vir- 
ginia remains a popular tourist site today. 


Bootleg Poison 


EJ "TEN TO one odds 
against the man who 


patronized the bootlegger 
were revealed yesterday 
when 38 samples [shown] 
of illicitly sold liquor, 
bought in 15 cities, were 
analyzed by government 
chemists. Only two proved 
to be whisky of pre-Prohibi- 
tion grade. Two were pass- 
able synthetic gin. The 
remaining 34 samples were 
poisonous." —December 1923 


transmission, the Dynaflow 
was renown for its smooth 
shift.—December 1948 
Though the transmission 
was criticized for lagging as 
it worked to catch up with ac- 
celeration, customers liked it, 
and within six years the trans- 
mission was in 85 percent of 
Buick's cars. The Dvnaflow 
was enhanced in the '50s and 
'60s before being replaced by 
the Super Turbine 300 
| in 1969. 
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Ratified as the 18th 
Amendment to the Constitu- 
tion in 1919, Prohibition 
proved impossible to enforce, 
and sparked large-scale 
smuggling and illegal manu- 
facturing of substandard al- 
cohol. The 21st Amendment 
repealed the 18th in 1933. 
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| UNCOVER SOME OF HISTORY'S FORGOTTEN TREASURES 
i IN THE MOST UNUSUAL PLACES. 


x History's 


LOST & 


DECEMBER 1-3 9PM ET/10PM PT 


Einstein’s brain, the Maltese Falcon, and the convertible 


that took JFK on that fateful drive in Dallas. These items, 
and the remarkable stories behind them, are just the 


beginning of what you'll uncover on History's Lost and Found. 
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Photo Credit: JFK Prete Cermis-B 
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If horsepower 
were taxable, 
RS would 
all over us. 


Then there's the matter of the Ram Cummins 
Turbo Diesel. That's an additional 235 horsepower. 
د‎ ». for you torque-crunchers out there, the 24-valve, 
| M ‚ 2.9 liter Cummins tops out at 460 lb-ft. 

- m It's a good thing power isn't taxable. 


Because with the Dodge Magnum 
engine lineup we have, 


If horsepower were taxable, 
our 8 liter Magnum” V-I0 alone 
would be an auditor's dream. 
At 310 horsepower, we'd 
have to declare it the 
most powerful < 
gasoline pickup — ^ 


engine available. A fitting title, indeed, for overall, the most powerful <Ñ 
what was the very first 10-cylinder pickup engine the line of pickups on the planet. 
world had ever seen. We seem to have the 
| Dodge Ram's 5.9 liter power of endurance, too. 
Magnum V-8 is not easily Dodge Rams are the 


overlooked, either. 
Put it down as a 
very substantial 
contribution of 
245 horsepower. 
And while we're at 
it, we mustn't forget 
to account for the other 
Magnum V-8, the 5.2 liter. 
That adds another 230 horsepower to the Dodge Ram 
Magnum engine lineup. T : " A *Basedon percentage of 7/88-7/97 new pickup registrations still registered on 7/1/97 
File away another 175 horsepower for the standard Data source: The Polk Company. J.D. Power and Associates 1995-1998 Automotive 
39 liter V. б, anc ] we're tota lir 10 C lose toat housanc | Performance, Execution, and Layout (APEAL) Studies." 1998 study based on 97,907 


consumer responses, www.]dpower.com 


longest-lasting full-size 

pickups оп the road, And 

Dodge Ram is the first -and 
only— full-size pickup to be 
ranked "Most Appealing " by 

J.D. Power and Associates, having received 
this honor for four consecutive years. 


those other guys. 


horsepe »wer Í nmpresstve. Always use seat belts. Remember à backseat is the safest place for children, 


am 9 The New Dodge 


You know, that’s got to be pretty taxing for 


